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EXECUTIVE SUMMARY

It is generally acknowledged that bicycling and walking are not as
widely used for practical transportation as they could be. The purpose
of this report is to examine the factors which encourage and restrain
people from treating bicycling or walking as practical travel modes..

The body of this report focuses on exploring and analyzing, first
separately and then jointly, the two functional dimensions of demand for
non-motorized travel:

1. The factors which influence the individual decision to bicycle
or walk for utilitarian trips. Evidence is derived largely from
mode choice surveys and studies of travel behavior.

2. Environmental and infrastructural factors which vary
significantly from place to place and thereby affect aggregate
usage of these travel modes. Data collected from twenty cities
across the country is the basis for this section.

Key Findings: Bicveling

Individual factors: Age is the most significant demographic variable;
virtually every survey demonstrates that bicycling becomes less popular
with age, especially utilitarian bicycling. Bicycle trips are generally
taken for recreation or for errands, with bicycle commuting much less
prevalent. The main incentives motivating bicycle usage are exercise and
enjoyment, with some evidence that environmental concerns are also a
factor. The main disincentives to bicycle are concerns over traffic
safety, lack of routes, and weather. However, if bicycle commuting is
the subject, then distance to the work place, followed by safety, and
the absence of shower and parking facilities are the main impediments.
These concerns take on added significance when considered in light of
the major reasons the automobile is the preferred commute mode: Travel
time, convenience, and the need of a car for work or other reasons.
Policies to stimulate mode shifts to bicycling will have to address both
the objections to bicycling and the advantages associated with driving
or public transit. Consequently, no single improvement can be expected
to attract all potential bicycle commuters to cycle, suggesting that an
integrated approach will be necessary to maximize such mode shifts.

Environmental Factors: Levels of bicycle commuting in twenty cities were
compared across a number of objective physical, environmental, and
infrastructural features. The most significant variable appears to be
the dominating presence of a university. These cities have considerably
higher rates of bicycling than other cities. In fact, no other factor
correlates so consistently with high levels of bicycle commuting.
Commute distance and primary bicycling facilities also appear to be
connected with high levels bicycle commuting, though the relationship is
far from perfect. Cities with a higher proportion of the population
commuting five miles or less tend to have more bicycle commuters, though
when university towns are removed from this group, the relationship is
somewhat weaker. Considerably more important is the ratio of bikeways to
road mileage. Even when university towns are excluded from

consideration, cities with higher |evels of bicycle commting have on
average 70% nore bikeways per roadway nile and six tines nore bike |anes
per arterial mle. Gven the considerable difference in the |evels of

bi cycl e commuting between the two groups, the presence of on-road
facilities loons |arge




Other factors were also considered. Land use favoring compact
development can shrink trip distances and thereby make bicycling a
viable option. However, higher density can also mean greater traffic
congestion on streets, making road space scarce for cyclists. Thus high
density without a network of safe bicycling facilities may fail to
stimulate bicycle trips. Cities with higher levels of bicycling tend to
be laid out as grids, but not all such cities have high rates of
bicycling, suggesting that lay-out is probably more of a impediment than
an incentive. Policies affecting the attractiveness of other travel
modes appear to influence the decision to bicycle, but these may be most
effective in the guise of a disincentive, such as high parking rates.
Climate does not SEEM to be correlated with interest in bieycling except
as a seasonal and daily variable in the decision to bicycle.

Implications: Attitudes toward the bicycle are generally positive, and a
majority recognize its virtues, but choice of it as a travel mode lags
far behind stated preferences in favor of it. Part of this stems from
the failure of NDSt communities to address the major impediments to
utilitarian cycling - distance and safety. Trip distance is a function
of | and use history and our reliance on the automobile, and thus
represents a structural barrier to increased utilitarian cycling. Poor
traffic safety and lack of routes for bicyclists can be overcome with
sensitive design and is thus amenable to engineering solutions. Yet even
in cities that are perceived as bicycle friendly, the level of bicycle
commuting varies significantly, and with the exception of university
towns, generally plays a limited role in the transportation system. This
suggests that the effectiveness of improvements in the bicycling
environment will depend heavily on local conditions and variables.

Key Findings: wWalking

Limited information on this subject shows that walking is much more
prevalent than bicycling, whether we are speaking of recreational or
utilitarian purposes. However, fewer studies have focused on walking,
which severely hamper evaluation of it as a travel mode.

Individual Factors: Walkers, like bicyclists, are largely motivated by
exercise and enjoyment. Some utilitarian walking appears to be motivated
by its relative convenience to other options. This is especially true
for short errands, particularly in CBDs and other high density
districts. Just as with bicycling, distance is the most widely cited
reason for not walking more often. Other reasons include the hassle of
carrying things, time limitations, and fear of crime. None of these
secondary causes are as powerful a disincentive to walk as traffic
safety is to bicyclists. Few individuals identify inadequate facilities
as a reason for not walking more often. Limited evidence suggests that
better facilities and more attractive places to walk would encourage
more walking, but it is unclear whether this pertains to both
recreational and utilitarian alike.

Aggregate Levels of Walking: Like bicycling, levels of walking vary from
place to place. Evidence indicates that walking among urban residents
living in high density districts is far more prevalent than among
suburbanites, and that a much higher proportion of short trips (less
than one mile) are walked in CBDs than in the suburbs. It should be
noted, however, that suburbs and outlying areas often lack sidewalks,
though cause and effect has not been established. Indications are that
the relative convenience of other modes affects reliance on walking.

Implications: Though di stance and travel tine prevent many trips from
being walked, clearly much more walking is possible given that many
short trips are not walked. Making such trips feasible and pleasant -
by the addition and maintenance of sidewalks, crosswalks, greenery, and



landscaping - should generate more walking, but how much more is
uncertain.

Overall Recommendati ons

e Current markets for bicycling have not been adequately tapped. More
effort should be expended in targeting specific demographic markets;
for instance, all university towns and university districts in larger
cities should be able to achieve very high levels of bicycle usage.

¢ Removing perceptions of danger and lack of good routes are
fundamental to tapping the existing potential of bicycling. If
bicycling facilities are designed to allay safety concerns and are
linked in such a way that access matches the access motorists have
come to expect, then utilitarian bicycling will increase.

e Bicycling and walking must be made as convenient as possible in order
to attract trips away from motorized travel modes. That means bicycle
and pedestrian "friendliness" must be fully incorporated into al
aspects of urban design in the short run. In the long run, that means
emphasizing compact land use and development.

e The low cost of operating a car underscores the perceived convenience
of choosing it as a travel mode, thereby making it an easy choice for
short trips that could easily be accomplished by bicycle or on foot.
Non-motorized travel will remain severely under-utilized so long as
the full social cost of driving is not paid by the driver. Making
bicycling and walking more appealing is unlikely to generate a
substantial shift to non-motorized travel modes as long as society
continues to promote "auto-friendly" features which encourage
distances between trip generators to grow.

e Considerably more remains to be learned about bicycling and walking
before their full potential can be assessed. Almost nothing is known
about walking habits and precious little about utilitarian bicycle
trips which are not commute-related.



INTRODUCTION

It is generally acknow edged that non-notorized travel nodes
are not being used as extensively as they could be. Today it
Is reported there are at least 7omllion adult bicycle
riders,' or about 42%of the adult popul ation. But

bicycling, and to a |esser extent, walking, are viewed
primarily as recreational activities. Yet for bicycle trips
under five mles and walking trips of less than two mles,
these are highly efficient, inexpensive nodes of travel. The
reasons why relatively few peoPIe choose to bicycle and wal k
on utilitarian and recreational trips are the subject of
this report.

PURPOSE

This report discusses current |levels of bicycling and

wal king for utilitarian and recreational purposes and
assesses the potential for increased usage. Part and parcel
of this will be an exploration of the mj or denmand
constraints on non-notorized forns of travel. The follow ng
issues W Il be addressed explicitly and inplicitly through
the various sections of the report:

. The chief factors influencing the decision to
bi cycle or wal k;

. The effect of facilities, environment, and commute
di stances on levels of bicycle commuting;

~« Whether public policy can cultivate higher levels of

urposeful bicycling and wal ki ng;

. Whet her enough is known about bicycling and wal ki ng
habits to accurately predict |evels of usage under
different conditions.

SCOPE_AND ORGANIZATION

This report will proceed from the |evel of the individual
first focusing on factors, both subLective and objective
that may influence individuals to choose or avoid non-
motorized transportation. In the course of this chapter,
national and regional survey data will be reviewed and
conpared. Then the inpact of the urban environnent, commute
di stances, and infrastructure on aggregate |evels of

bi cycling and wal king in a nunber of cities will be

exam ned. The section that follows will offer sone insight
into how these disparate personal and objective factors can
be wei ghed in considering the role of public policy in
encouragi ng non-notorized travel. The final sections wl|
exam ne avail abl e data on bicycling and wal king and review a

1Bicycling Magazine, April 1991, p.44



few of the current analytic approaches to assessing the
market for wutilitarian cycling.

It will quickly become obvious that the majority of the

di scussion in this report centers on bicycling. This is due
not only to the severe limtation on avail able wal king data,
but the virtual absence of analytic material on th peopl e
wal k. For the nmost part, walking will be folded into the

di scussion of non-notorized transportation even though the
enPhaSiS is on bicycling; when data allows otherw se,

wal king will be treated separately.



CHAPTER I: THE INDIVIDUAL CHOICE TO BICYCLE OR WALK

Much of the bicycle literature which has energed in the past
two decades focuses on -analyzing the factors which both
stimulate and inhibit the growh of bicycling and wal ki ng as
transportation options. |n order to gain perspective on the
subject and lay the groundwork for the data cited in
subsequent sections, this chapter will begin with a brief
review of the major factors which may affect the individual
decision to bicycle or walk. A clear understanding of these
factors is an essential prerequisite for designing policies
whi ch can tap |atent demand for non-notorized travel.

The factors that influence an individual's travel node
choi ce can be classified under two major headings:

1. Subjective factors which have less to do with
measurabl e conditions than with persona
perception and interpretation of one's needs.

2. Objective, ﬁhysical factors which exist for
everyone, though they nmay not be wei ghed equally
by everyone.

As will be evident, the distinction between objective and
subjective at tinmes can be nurky, but it may be a useful

di vi si on when considering policy options to renove barriers
to non-notorized travel

A. PERSONAL AND SUBJECTIVE FACTORS?

Di stance: Although a neasurabl e "objective™ quality,
individuals determne for thenselves what distance is
suitable for bicycling or wal king and when it is a barrier
to non-notorized travel. Individual differences may stem
from physical condition, attitudes toward exercise
m sperceptions of distance, as well as the kind of trip for
whi ch non-notorized travel is chosen. Individual variations
aside, it is probably safe to assune that, all else equal
the farther one is froma destination, the less |ikely-one
is to prefer bicycling or wal king. This well-established
rel ati onship has nade di stance a commonly used yardstick for
defining a base market for non-notorized transportation
Defining such a market assunes average trip lengths are
known. oOhrn (1976) argued that nost purposeful bicycle trips
woul d be |less than two mles. Robinson (1981)corroborated
this in finding that 90% of work trips taken by bicycle were
2mles or less, as were 8a%of other utilitarian trips.
These findings in turn are supported nore recently by a-

* Several of the general insights into mode choice in this section are traceable to Cy Ulberg's summary
work for the Washington State DOT, “Psychological Aspects of Mode Choice.” (1989).



Boul der, Col orado survey (1990) which found the nean bicycle
trip was 2.1mles. Oher evidence suggests conmute trips
may be longer. Forester (1984) concluded that the average
one-way bicycle comute truf was 4.7 m|es. Deakin (1985),
citing earlier works, stated that the average bicycle
commuter traveled between 5 and 6 mles, but that the nean
length for all bicycle trips was between 1 and 2m | es.

Traffic Safety: Mst surveys report that traffic safety is
themajor factor deterring individuals from bicycle
commuting (see page 19, "Deterrents to Cycling"). The issue,
. however, is a matter of perception as nuch as reality: Those

who regularly cycle in traffic are not as fearful as non-
riders.?® But its inportance cannot be di mnished. Even the
experienced cyclist chooses routes carefully, alnost always
considering traffic patterns, road conditions, and bikeway
configurations first — the key ingredients in rating the
safety of the route.

Traffic safety also is an inportant concern for sone
pedestrians, particularly children and ol der persons, though
the extent to which such perceptions curtail walking trips
remai ns unknown.

Conveni ence: Though not easily defined, convenience is
regularly cited in travel surveys as a mgjor factor in node
choice. It may well be a catch all for confort, reliability,
time spent traveling, or ease of access. O it may sinply
express the forces of inertia, or represent a rationale for
ones current preference. Convenience was cited by many
respondents as a factor in node choice in recent surveys in
Seattle, Palo Alto, and Tucson. At the same tinme, bicycle
commuting is sonmetimes described as inconvenient, though
that is seldomthe primary reason for not cycling. Robinson
found that notorists perceive the bicycle as much | ess
conveni ent for errands than bicyclists do, sug%esting t hat
riding experience influences perceptions of the bicycle's
conveni ence.

Cost: Though cost is cited as a reason for bicycling in many
surveys in the last fifteen years, its inportance as a
factor is uncertain (see page 18, "Incentives for Cycling").
CGeneral node choice surveys show that cost is rarely the
chief factor in the decision. Research has shown that nost
drivers overl ook or mscalcul ate a nunber of key components
when estimating the cost of driving, suggesting that few
peopl e bother to carefully account for their transportation
costs.4 Moreover, the cost of operating a car remains
relatively inexpensive for the individual, providing little

3 Attitude Study for the Portland Metropolitan Bicycling Encouragement Program, Columbia Research
Center,Vancouver, WA, 1982. Active bicyclists were found to be only half as likely as potential riders to
cite danger as a reason for not bicycle commuting.

4 Ulberg, p.20.



i npetus for people to make careful cost conparisons wth
other nodes. Indeed, if econom c considerations really were
a prine factor in node choice, then one would expect nuch
hi gher rates of wal king and bicycling, since travel costs
are near zero for walking and extrenely |ow for cKcIing: a
recent estimate put the cost of bicycling at roughly $0.05
per mileS as conpared with $0.35 to $0.45 per mle for an
automobile.®

Valuation of time: Travel time is of major concern to
commuters, according to nost surveys. Thus one who val ues
time above all else mght not perceive bicycling or walking
as viable options. Everett é1983) argued that for nost.
wor ki ng peopl e the perceived |oss of time associated with

bi cycl e comuting outwei ghs the savings derived fromthe | ow
cost of operating a bicycle. As with cost, travel tine is
not always correctly calculated. The compn perception is
that bicycling involves sacrificing tinme, bup this is not
necessarily the case, given that bicycles are usually able
to avoid or maneuver around traffic congestion which
normal |y delays notorists. Just as direct travel costs often
are discounted, potential tine savings associated with non-
motorized travel are often ignored. For exanple, cycling or
wal king to work could reduce the need to devote free tine to
aerobi c exerci se.

Valuation of exercise: Data cited in the pages ahead reveal s
that exercise is one of the primary attractions of bicycling
and wal king. Therefore, it stands to reason that as the
val ue one places on exercise increases, so should interest
in cycling and wal king. This premi se |ed Everett (1974) to
make attitude toward exercise a key conponent in determ ning
the costs of bicycle comuting: for those who consider
exerclise 1nmportant, the time costs associated with bicycle
commuting were set at zero. However, g caveat is in order.
Since exercise cones in many forns, it does not follow that
utilitarian bicycling will be the chosen formnerely because
exercise is hlg_|% valued. |f the perceived di sadvantages of
bi cycling outwei gh the perceived fitness benefits, then
other forms of exercise would be preferred.

Walking is widely considered the nost gentle form of aerobic
exercise, which may explain why it is the nost popul ar sport
In Anerica and one in which people of all ages participate.
Data from Seattle and Ontari o show that nost everyone
recogni zes the health benefits of walKking.

Physical condition: Sone people, especially niddl e-aged and
ol der people, believe they are physically incapable of
bicycling and therefore dismss it as a viable
transportation option regardless of other benefits ascribed

5 Estimate provided by the Bicycle Federation of America.
6 Your Driving Costs, American Automobile Association (AAA), 1991.



toit. This may help account for the fact that cycling
declines steadily after the age of forty.

Family G rcunstances: The transportati on node chosen by many
i ndi vi dual s naK be circunscribed by famly needs, such as
droppi ng off children at school, household errands

conveni ently done during the conmmute, the nunber of
avai l abl e vehicles, etc. If both parents work outside the
hone, carpooling is facilitated. Bicycle connutin? sianK
may not be practical, even if one is inclined to favor this
as a commute node. On the other hand, if one drives and
handl es the chores, the other is free to bicycle. Limted
evi dence sug?ests that adults with dependents are |ess
likely to rely on bicycling for utilitarian trips,? though
data on this subject is far too meagre to draw any strong
concl usi ons;

Habits: Inertia exerts a powerful influence over daily
habits, and travel is no exception. Wthout some very
conpelling reason, few are likely to change their node of
travel . Sonme psychol ogi sts believe that attitudes and
perceptions are nolded by behavior,, rather than the other
way around; thus habits may be self-reinforcing. Robinson
noted that actual rates of purposeful bicycling lag well
behi nd the proportion of those who profess to prefer it;
simlarly, surveys in Portland and Seattle show strong

| evel s of abstract support for utilitarian bicycling, but
nodest |evels of actual usage for such trips.

Attitudes & Values: Those who regularly use the bicycle for
pur poseful transportation nmay be driven to do so by a set of
val ues not shared by the mgjority. ExactIY what these val ues
are is -unclear, since studies systematically exam ning val ue
di fferences between notorists and non-notorists are absent
fromthe literature. A stronger identification with public
concerns may account for sone of these attitudes. For
exanple, survey data fromcities in the Pacific Northwest
suggest that a high degree of environnental awareness is
correlated with utilitarian bic¥cling (see page 1s,
“Incentives for Cycling"). It should be noted, however, that
such sentinments are seldomcited as the primary reason for
bicycling. Limted evidence suggests the same may be true
for pedestrians: |ess than 1%3of respondents in a recent
Seattle survey identified environmental concerns as the
primary reason for walking.

Peer Goup Acceptance: \Wile evidence shows that _ _
recreational bicycling is wdespread, utilitarian bicycling
i's deenmed inappropriate among certain professions and soci al

"Kocur,G.,Hyman, W., & Aunet, B.,"Wisconsin Work Mode-Choice Models Based on Functional
Measurement and Disaggregate Behavioral Data,” Transportation Research Record 895, 1982.The
authors discovered in the course of conducting focus groups on bicycle travel that many women would
under no circumstances take up bicycle commuting due to errands and child rearing.



sets, Some people dismss the bicycle as a toy. Though
evidence for this is largely anecdotal, the oft-mentioned
claim that "dress requirements" elimnate the bicycle
commuting option is essentially a rationale for conform ng
to group norns. Mich work remains in determning the effect
of peer group travel habits on individual node choice.

B. OBJECTIVE FACTORS
1. Envi ronnent al

Aimate: Though weather is regularly nmentioned in bicycle
surveys as a tactor in the decision to bicycle or walk, it
IS best viewed as a seasonal or day-to-day factor in trave
deci sions. Ppinsof (1982) noted that weather was often

menti oned spontaneously when transit users were asked about
frequency of bicycling to a station. Both ohrn (1974) and
Hanson (1974) concl uded that weather is a greater deterrent
for fixed schedule journeys, such as the work commute, than
for discretionary trips. Evidence suggests that
precipitation is probably the nost inportant climtic
factor .® Buckley (1982) found substantially nore cyclists

out when the weather was partly sunny than when it was foggy
with light rain. Daily bicycle counts on the Wst Seattle
Bri dge over the course of two years (1990 - 1991) showed
steep declines in ridership duringthe rainy season. "It

. seens virtually certain that fewer bicycle trips will be
made during inclement weather. Therefore, all else being
equal, localities with mlder, dryer clinmates should be able
to generate nore bicycling trips over the course of a year.
However, there is no evidence that climate circunscribes the
overal | market potential for bicycling.

Data collected three years ago in Ontario, Canada suggests
that weather also may be a deterrent for sone pedestrians.®
More than one-third of ontarians stated that when the
tenperature is above 30° centigrade (86° F), they do not

wal k, and about 40% reported they will not wal k when the
tenperature gets below -20° C (-4° F). Precipitation is an
even greater inﬁedinent to wal ki ng: About 70% said that hard
rain prevents them from wal king;, 4o0% said that heavy snow
has the sane effect. However, in a recent Seattle survey
only about 9% identified weather as a reason for not wal ki ng
nore often."”

8 Ashley, C., & Bannister, C. “Cycling to Work from Wards in a Metropolitan Area,” Traffic Engineering
and Control, June1989. In this study, precipitation — defined as the number of days in a year with at
least 2.5 mm of rainfall — showed a significant correlation with levels of cycling. A decade earlier, in its
Bicycling and Air Qualify Information Document, the EPA concluded that precipitation was a more
important variable than temperature.

9 Hawthorne, W., Why Ontarians Walk, Why Ontarians Don’t Walk More: A Study into the Walking
Habits of Ontarians (Energy Probe), Toronto, 1989.

10 Unlike the Ontario survey, Seattle residents were not asked specifically about the effect of weather
on their walking habits, but generally about reasons for not walking more often.
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Topography: Intuition tells us that hills are a potential
deterrent to cycling, particularly utilitarian cycling, for
the follow ng reasons: Because clinbing hills is nore
strenuous than pedaling on flat terrain, riders 'must be in
better physical condition; noreover, hilly terrain can
leave the rider in a relatively sweaty state, |essening the
appeal of bic¥cle commuting for some people. Though serious
research on this topic is extrenely limted, a study of
metropolitan commuter cycling in England reveal ed a strong
negative correlation between hilliness of the district and
the level of bicycle commuting.™

2. Infrastructural Feat ures

Presence of Bicycle Facilities & Traffic Conditions:
Nunerous studies in the past tment¥ years have asserted that
the inclusion of bic¥cle-friendly eatures on or along najor
through streets is of extrene inportance in creating
functional bicycling routes. for utilitarian trips.' Hence
the design and | ocation of bikeways Will significantly
affect subjective perceptions of safety (as will the

provi sion of such supporting facilities as traffic signals
cued by bicycles,, proper lighting; snmooth railroad
crossings, and suitable drainage grates).

Access & Linkage: In virtually every city in the country,
even those with a reasonably sophisticated system of bicycle
facilities, certain districts are very difficult, if not

i npossible, to reach by bicycle. Tunnels, bottlenecks, and
bridges can nake safe passage extrenely risky or inpossible,
often restricting travel options between inportant centers.
Yet all of these barriers can be overcome wth sensitive
designs. Equally inportant is route |inkage. Many wonder ful
bicycle facilities exist around the country, but rare is the
city with a network of bicycle facilities as fully linked as
is the typical network of streets available to notorists
across the country. In nost cities bicycle facilities are
either concentrated in a few areas or spread across the
region wth no formal |inks between them Fragnented bikeway
systens constitute a serious inpedinment to utilitarian

bi cycl i ng.

Transportation alternatives: The decision to bicycle or walk
must be viewed within the context of a given region's
transportation picture and the choices available to an
individual. |In sone cases bicycling or wal king are two of
several possible ways to reach a destination. For others,
however, subjective choice may very well be a product of
absolute choice: in many areas of the country where

1 Ashley,p.301.
12 Everett,(1983) Lott (1978), .Robinson (1981),Kocur (1982) all maintain that the provision of bicycle
facilities, especially bicycle lanes, probably is a major factor in stimulating utilitarian bicycling.
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popul ation densities are low, driving is the only option for
utilitarian trips since distances are great and public
transit systens, if existing at all, generally provide
limted service.' Perhaps nore inportantly, a very hiar
proportion of Americans own or have access to cars. Wth a
fair degree of consistency, studies have shown that access
to an autonobile is highly correlated with the choice of it
as a travel node. This su%gests that the limted reliance on
non-notorized travel may have less to do with negative
perceptions of these nodes than with the ever-w dening
availability of cars: studies nowindicate that there are
1.1vehicles for each licensed driver in the u.s.®

C. FACTORS SPECIFIC TO WALKING

Most of the factors outlined above also hold true for

wal king. Distance is alnost certainly the key factor
limting utilitarian trips, perhaps even nore so than for

bi cycling because it is a nuch slower travel node. (Wl kers
can cover 3 or 4mles in an hour at an noderate pace

wher eas average bicyclists pedal at a rate of 10-12nph).
Though distance is a subjective factor in node choice,

evi dence indicates that walking trips are predom nantly
short. \Wen asked what they considered the nmaxi mum di stance
suitable for wal king on errands, 40% of Seattle residents
reported one mle or less and 70% reported two mles or

less, with the nean being 2.1 mles. " ontarians were asked
how many minutes they would be willing to walk on errands
and to work. The average for both trips was a bit over
twenty minutes, which translates to about 1.25 mles.
ThrouPh nmeasurenment of actual trips, Robinson found that 80%
of walking trips were under 1 mle and 94% were under 2
mles, which nore or |ess corroborates the ontario findings.
This variance between actual and predicted behavior could
stem from one of the follow ng explanations: 1) WIIingness
to walk X mles (or mnutes) on paper in no way determ nes
which trips a person will actually decide to walk; 2) People
tend to overestinate the mleage they are mﬁllin? to walk,

or actually mscalculate the distance they do walk,

believing It to be farther than it really is.

Both climte and topography affect wal kers in essentially
the same way they affect bicyclists, though rain Eerhaps IS
easier to cope wth as a pedestrian. Access to other nodes
(especially a car) creates a simlar disincentive to walk.
On the other hand, by conparison with bicyclists, traffic
safety is a localized barrier. Still, survey data suggests
that certain aspects of the pedestrian environnent may
affect the decision to walk:

13"1990 Nationwide Personal Transportation Study, The Urban Transportation Monitor, Sept. 1991.
14 The standard deviation was 1.8 miles, indicating the wide range of responses.

12



Presence of sidewalks: Suburban areas and nei ghborhoods on
the edge of <cities often lack sidewal ks. Not surprisingly,
wal ki ng appears to be | ess common there than in central ‘
cities, even though many utility trips in suburbs are short
enough to be handled on foot.® Limted survey data
indicates that the presence and quality of sidewal ks is of
concern to some people, though the extent to which this
affects the individual notivation to walk is unknown.

Traffic signals and Pedestri an Crossings: Absence of
crossings on mpj or arterials or poorly timed signals can

I npede access for sonme pedestrians. Wde roads conbined with
high traffic speeds, heavy vehicle volunes, and free right
turns can be inpossible to cross, particularly for children
and the elderly.

Availability and Presence of Services: In cities with
popul ati ons greater than one-hundred thousand, it is not
uncommon to live at least a half-mle froma supermarket or
pharmacy. Such distances tend to grow as one noves away from
the city center. Zoning which separates comerce from
residential districts nakes even the nost basic shopping
relatively long, and thereby less likely to be done on foot.
M xed zoning and higher density shrink di stances between
residential nei ghborhoods and services, thereby enhancing
the feasibility of walking.

Street Lighting: I n many urban nei ghborhoods, crine is a
powerful disincentive to walking, particularly for wonen.
Better lighting is viewed as a mag to bolster security; the
reduction of crime would be even better

Attractive Places to Walk: The sl ow pace of wal king all ows
one to take in much nore of the surrounding environnent.
Thus features which are appealing to the senses will nake
wal king a nore attractive option: Park trails, greenery,

| andscapi ng, water, expansive views, architectural
diversity, historic preservation, and a concentration of
activities %e.g. open-air markets) have been identified in
surveys as helping to make wal ki ng appealing.

15 A comparison of suburban and inner city neighborhoods by the Chicago Area Transportation Study
illuminates this point clearly; though data is limited, it is almost conventional wisdom for many urban
transportation planners and analysts.
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D. CURRENT LEVELS OF BICYCLE USAGE: WHAT SURVEYS REVEAL

Before exploring further into the reasons non-notorized
forms are chosen or avoided, current usage from an

i ndi vi dual standpoi nt nust be exam ned by focusing on sone
basi c issues: denpgraphics of riders and wal kers, trip

pur poses, and perceptions of each node. In doing so, sone of
the survey data collected in the past fifteen or so years
from various areas of the country will be discussed.

1.Wo Bicycl es?

America has mllions of bicyclists. Exactlﬁ how many depends
on whether one is neasuring bicycle ownership or frequency
with which people ride. Estimates for adult cyclists range
fromas mllion (BIA, 1990) to 70 mllion (Bicycling
Magazi ne 1991). At | east two denographic variabl es appear to
be correlated with bicycle usage: Sex and age.

% of All Adult Cyclists by Sex of Respondent

Harris BIA NPTS FHWA Portland Santa Vancou Phoe- Se- Boul

Poll 1990 RD-8016 Barbara -ver BC nix attle  -der
Male 57% 45% 75% 67% 55% 62% 70% 56% 54% 68%
Female 43% 55% 25% 33% 45% 38% 30% 44% 46% 32%

% of All Adult Bicycle Commuters by Sex of Respondent

Harris Seattle Portland
Poll
Male 60% 52% 76%
Female 40% 48% 24%

In all but one survey nale riders outnunber fenales, whether
we are speaking of riding for recreation or transportation
The difference is even greater if we are specifically

tal king about bicycle comuting. The cause of this disparity
I's unknown, |eaving room for specul ation. '

16 Barton - Aschman Assne, . Reasibility of Demand Incentives for Non-Motorized Travel, Final Report
No.FHWA/RD-80/048, Washington,D.C.Federal Highway Administration,U.S Department of
Transportation,1981.
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Age:
% of All Adult Cyclists By Age of Respondent'?

Age Group Harris Age Group Seattle Boulder
18-29 39% (67%) 16-25 12% 43%
30-39 26% (24%) 26-35 30% 22%
40-49 17% (5%) 36-45 30% 13%
50-64 11% (5%) 46-55 13% 10%
56-65 6% 6%
65 & older 7% 7%

A rather intuitive pattern energes with respect to age and
frequency of bicycling: it declines. It should be noted that
the decline is not necessarily steady fromthe age of 18;
sonme evi dence shows that cycling beconmes nore Popular for
those in their md-twenties. Nonetheless, in all cases at

| east two-thirds of cyclists were under the age.of 45; the
age bias for bicycle commuters is even nore pronounced, the
decline being precipitous after the age of 45.These results
hol d true whether the data was collected in the 1970's or in
1991.

| ncone:

| ncome data are a bit nmore difficult to interpret because
they are not easiIY separated from age and education. Data
fromthe Harris Poll suggests a fairly strong correlation
bet ween i ncome and work trips nade bK bi cycl e, as does the
sonewhat nore aggregated data from the Portland study.

% Commuted By Bicycle in Previous Month By Income:
1991 Harris Poll

$7,500 or $7,501 - $15,001- $25,001- $35,001- $50,001
less $15,000 $25,000 $35,000 $50,000 & QOver
23.1% 14% 5.7% 6.7% 1.1% 7.2%

Portland Attitude Study

(1982)
Income Level % Active Riders
Less than $25,000 69%
More than $25,000 31%

As expected, it appears that |ower income groups bicycle
more than higher income people. The only surprise is that
those in the highest income class surveyed for the Harris

17 Each of the surveys had a slightly different approach to defining what constitutes a bicyclist, ranging
from bicycle ownership to some specified riding frequency. Parenthesized figures in Harris Poll are
specific to bicycle commuting. Seattle figures represent bike ownership.
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Pol | should be such avid cyclists. There are several
possi bl e expl anations for this: One is that menbers of this
I nconme group are better educated, and thus recognize the
merits of cycling froma physical fitness perspective;
another may sinply be that high incone households are better
equi pped to cycle: They probably own nore and better

bi cycl es, providin% an incentive to ride. |Indeed, the sane
pol I showed that those in the $50,000 and up incone bracket
were nore |ikely than any other incone group to have ridden
a bicycle in the previous nonth, regardless of the purpose.
Thi s suggests that the confounding effects of several

vari abl es nust be taken into account. A recent analysis of
travel behavior based on data drawn from several |arge
transportation surveys in Orange County, California did just
that - and showed that virtually no correlation at al

exi sts between bicycle comuting and househol d income.18

2. Bicycle Trip Purposes

In order to realistically gauge the potential for bicycle
commuting across the entire population, it is essential to
consi der the purpose of bicKcIe trips taken by active
cyclists and then exam ne the reasons the bicycle is chosen
for such trips.

% of Active Bicyclists By Trip Purpose

Purpose Harris NPTS' Phoenix Port- Seattle Pennsyl- Madison
Poll land vania®

Work 7.0% 10% 11% 122% 143% 6% N/A

School N/A 14% N/A 2.8% N/A 6% N/A

Utility2! N/A 20% 54% 26.1% 24.1% 18% 23%

Recreation 75.8%  55% 84% 95.6% 90.8% 70% 63%

By and large, the data provide unanbi guous evi dence that
bicycling I's overwhel mingly considered a recreational
pursuit. Only one point needs clarification. The

18 McKeever Quon and Valdez ~Market-Based Strategies for Increasing the Use of Alternate Mode
Commutes” presented at TRB 70th Annual Meeting, 1991.

19 National Personal Transportation Survey1990. The figures represent the relative proportion of all
trips, rather than the percentage of cyclists using the bicycle for the listed purposes, which explains why
recreational bicycling appears less popular.

20 The figures for Pennsylvania were drawn from the EPA’s 1979 Bicycling and Air Quality Information
Document, which cited a study from this location. The data is from the mid-l 970's.

21utility is defined here as any trip that is neither a commute nor a pleasure trip, with the exception of
Madison. In this case, it refers to all bicycling for transportation. Unfortunately, the Madison data was
limited to three categories: Transportation, recreation, or both; thus commute trips are lumped together
with other utilitarian trips. Other data cited in the next chapter suggests that a fairly high percentage of
utility trips are commute trips to work or school. The NPTS figure for ‘utility’ is the sum of the percentage
of trips taken for shopping and family business.
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Pennsyl vania data, unlike the other regional data, were
drawmn froma statew de sanple of bicyclists, which therefore
includes small towns and rural areas. Though this data was
col | ected about 15 years earlier, the proportion of comuter
cyclists is very close to the |l evel found in the recent
national Harris Poll.

Though bicycle usage for utilitarian trips is far less
preval ent than recreational riding, data drawn fromthe
above cited Portland Survey suggests that the bicycle is
nonet hel ess perceived as nuch nore than just a recreational
vehicle, hinting at a nuch broader potential

% of Active Cyclists Using Bicycle for the Following Purposes vs. % of All
Respondents Deeming the Bicycle Appropriate For Such Trips**

Purpose Bicycle Use: Believe Appropriate for
Active Bicycle: All Respondents
Cyclists

work 12.2% 87.6%

School 2.8% 95.6%

Utility 26.1% 82.5%

Recreation 95.6% 99.5%

Shopping N/A 49.7%

Though active cyclists do not use the bicycle primarily as a
commut er vehicle, the overwhelmng majority of survey
respondents (which includes many non-cyclists) regard the
bicycle as a commuter vehicle. In fact, with the exception
of shopping,® the bicycle is considered suitable for nost
Burposes by nearly all the respondents. |ndeed, support for

|cycllq? appeared particularly strong in the recently
conpleted Seattle survey. Seventy-four percent of all
respondents agreed that nore should be done to encourage
bicycling. This highlights a curious tendency suggested in
many attitudinal studies of alternative transportation: High
| evel s of abstract support for cycling belie the fact that
in nost places, only a small mnority choose to use a
bicycle for transportation on anything resenbling a regular
basis, |ndeed, one groug of researchers asserts that "of al
nmodes, the bicycle is the only one for which preference is
consistently greater than choice. This is true regardl ess of
the current level of bicycle. use, or the purpose of the
trip."2 The nature of this discrepancy is the next subject
to be considered.

22 ptiitude Study for the Portland Metropolitan Bicycling Encouragement Program,pp.12 & 26.
23 The author attributes the lower level of support to “the difficulty in carrying packages.” Ibid., p.11.
24 Robinson, p.50.
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3.Incentives (Reasons) for Cycling

An integral part of nobst node choice surveys is ascertaining
why peopl e choose the transportation nodes they do. In the
case of bicycles, the reasons cited by active cyclists for
choosing to bicycle, regardless of purpose, bear heavily on
whet her or not they would al so consider bicycle comuting.
The tabl e bel ow purports to show what influences the
decision to bicycle.®

% Indicating the Following Reasons Influencing Decision to Cycle

Reason Port- Eugene  Van- Tempe Seattle
land couver

Exercise 72% 1% 85% 30% 42%

Enjoyment 58% 49% 83% 37% 6%

Environment 52% 41% N/A 5% 15%

Cost savings 37% 45% 54% 12% 2%

For the nost part, the reasons cited in this table
corroborate the data on trip purposes discussed above:
recreation (i.e., exercise and enjoynent) once again cones
out on top of the reasons bicyclists choose to cycle. Cost
savings is nentioned frequently in several cities which
seens odd given that nost riding is for recreational, rather
than practical purposes. Assuming that econonmics is not
necessarily the prime motivator of node choice, then it
stands to reason that under current conditions, economcs is
unlikely to notivate agreat many people to take up bicycle
comuting. This being the case, wutilitarian bicycling
robably will have to be perceived as a formof recreation
efore It achieves w despread popularity.

4. Factors Influencing the Choice of a Commute Mde

Are the reasons that bicyclists use this travel node the
same as those which notivate non-bicyclists to choose their
nodes? Direct conparisons are virtually absent fromthe
literature, but it is inmportant to review the considerations
t hat dom nate node choice in general. By doing so we can %et
some | dea whether the positive features associated with the
bicycle in any way match what people expect froma travel
nmode. Since mosttravel data surrounds the work commute,

that will be the focus of this brief digression

A handful of surveys reviewed for this report asked
respondents what factors they considered 1n choosing a
commute node. Although the nunbers are not strictly

25 The language used in each of these surveys varied slightly, so for simplicity’s sake | have collapsed
some of the reasons into broader categories. For example, ‘energy’ and ‘pollution’ have been joined
under ‘environment'.The data for Eugene and Tempe were taken from the previously cited EPA
document; the data for Vancouver was drawn from “Cycling and Cyclists in Vancouver,” and the
Portland numbers are from the previously cited study.
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conpar abl e due to differences in survey nethodol ogy, a few
patterns are evident across surveys:?

Reasons for Choosing Commute Mode

Factor Tucson Seattle Orange Palo Alto
Countv. CA

Travel Time 17.4% 13% 49%

Convenience 11% 40% 42%%7 44%

Work Schedule 14.7% 7%

Need car for work 8.8% 14% 26% 11%

Need car - other 10.8% 7.8% 46%

No one to carpool with 14% 4.6%

cost 8.7% 9.7% 25% 8%

No alternative 3.2% 5.8% 11% 33%

Distance 3% 3.5%

Exercise; health 1.1% 3.5%

Environmental concerns 1.4% 4.3% 9% 4%

Several inportant trends are indicated by the above table.
The first to note is that those things nost w dely
associated with bicycling — exercise, recreation, and
environnental protection — are far fromthe m nds of nost
commuters. Conversely, the things which inspire comuters in
their node selection — travel tine, convenience, the need
for a car during the day — are not advantages ordinarily
associated with bicycles. Cost — a factor clearly favoring
the bicycle — is nentioned by less than 10%of respondents
in three of the four sources cited above, suggesting it is
of secondary inportance in the selection of a commute node.

s.Deterrents to Cycling

Maj or barriers exist which deter the great_najorit%_of
people, including active cyclists, fromusing the bicycle as
a regular nmeans of transportation. Many of these barriers
have been identified through nunerous surveys over the |ast
fifteen years; the data again and again point to the sane
concerns. Below are some of the major barriers identified
across different surveys when all respondents are asked to
nane, or select froma given list, the factors which

i nfluence their decision not to bicycle:?®

26 The terminology used in the response categories varied slightly between surveys, but was easily
aggregated for this table. The Palo Alto survey apparently allowed respondents only one reason, which
explains the paucity of categories and the fact that they add up to 100%. It should be noted that the
responses listed here only are the most common ones. Sources are as follows: Tuscon: “ Travel
Reduction Program Validation Study,” (Behavior Research Center, Phoenix) 1991; Seattle: "Seattle
Engineering Department Bicycle and Walking Phone Survey,” 1991; Palo Alto: “ Staff Report on the
Downtown Transportation Coordination Program,” 1988.
27|n “Market-Based Strategies...,” the closest category to ‘convenience’ was phrased “not having to
depend on others.”

One may reasonably question the statistical comparability of this data, but the purpose merely is to
observe the trends. Though the factors listed in this table vary slightly from survey to survey in terms of
language, they comfortably fit into the categories as | term them.

19



% of All Respondents Citing Factor as Influential
in Decision Not To Cycle2?

Factor Boston Gainesville Portland Vancouver
Traffic safety 53% 73% 55% 35%
Adverse weather 86% 90% 52% 51%
Inadequate parking 65% 22% 29% 23%
Too slow N/A - 45% 35% N/A
Road conditions 52% N/A 36% 24%

Not unexpectedly, the concerns surround perceived physical
limtations of the bicycle and the inadequacy of facilities.
These are the mostcommon conpl ai nts anong bicyclists in
general . But when active bicyclists are asked specifically
about bicycle conmuting, some new el ements enmerge. Severa
surﬂsxs asked respondents why they don't ride a-bicycle to
wor Kk~

% Active Bicyclists Citing Following Reasons
For Not Bicycle Commuting

REASON Phoenix Seattle Portland Orange County
Too far to ride 31% 41% 21% ) 45%

Too dangerous 19% 22% 12% N/A

Lack of facilities®! 17% 15% 12% N/A

Need car for work 14% 8% N/A 7%
Inconvenient 6% 8% 17% 4%

Weather N/A 11% 7% N/A

Asking directly about barriers to bicycle commuting as
opposed to bicycling in general brings out a new — and
crucial — factor: distance.

Faced with riding a fixed distance, under time constraints
and work requirenments, wth road conditions far fromidea
for the majority, mostriders opt out of bicycle comuting.

The above survey responses by no neans conprise a conplete
catalogue of all factors cited in the various surveys, but

29 Data sources Boston Area Bicycle Project (Central Transportation Planning Staff Boston),
Gainsville, “The Second Most Frequent Mode of Transportation”, Planning, Design, and Implementation
of Bicycle and Pedestrian Facilities. (Caine and Siegel). These two sources were cited in EPA’s
Bicycling and Air Quality Document. Portland: At ti t ude St udy.. .EncourgementProgram;Vancouver,
Cycling & Cyclists in Vancouver.

30n three of the four surveys the questions were open ended and phrased almost identically making
the results moderately comparable. In the fourth (Orange County), a// respondents were asked their
reasons for not wanting to consider various alternate commute modes. Caution, however, must be
taken in comparing the actual reported percentages from surveys conducted under different
circumstances and via different methods. Once again, this table is indicative of trends and no more.
31This includes showers, parking, bicycle and related equipment, and proper routes. In the case of
Portland, the response "too sweaty” was treated as a call for shower facilities.
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they gre the nost common by far. Qther itens sonetines cited
i ncl ude:

-Too much physical exertion

- Fear of crime

-Lack of bicycle routes

-l nconsiderate drivers

-lnability to bring bicycle on bus

Al in all, available survey data point to one clear fact:
with a few notable exceptions, bicycle comuting continues
to play a mnor role in the commuter transportation scheme.
Only 11 n 60 Americans use bicycles to get to work.®

6. | nducenents to Bicycle Comuting: Survey Results

A sonmewhat different approach has al so been enployed to find
out why bicycles are not nore wdely used as transportation
Rat her than being asked to identify the barriers to
increased cycling, respondents are asked (or asked to select
froma Iistg what inprovenents would encourage themto ride
abicycle to work. It is well worthwhile to conpare the
results from several recent surveys:

Bicycling Magazine Harris Poll33

Improvement Active Riders % All Adults
Safe Bike Lanes 49% 20%
Financial Incentives 44.5% 18%
Showers & Storage 43.5% 17%
Rise in Gas Prices 38% 15%

32 Bjcycling Magazine, April 1991, #44

3B The question,asked only of active cyclists who had ridden a bike in the last year, but had not
commuted during the previous month, read: “ Do you think you would sometimes commute to work by
bicycle if there were. ..?" The column on left shows percent of actual respondents; on the right is the
projected figure for the entire population.
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Regional Surveys

Improvement Davis Seattle ‘New York34
S afer Routes¥® 11.7% 41% 1%

Shower Facilities 9.4% 5% 3.1%
Improved parking ‘ 11.9% 4% 0.9%

All above improvements made N/A N/A 28.3%
Nothing could encourage 37% 37% 72.7%

The Harris Poll furnishes the nost optimstic assessnent of
commuter bicycling. Even economc incentives could produce a
"shift to bicycle commting, suggesting it i S a nmuch nore
powerful factor than other node-choicé studies reveal. That
each of these inprovenents standing al one coul d produce such
| arge shifts to commuter cycling casts doubt on the
effectiveness of this survey methodol ogy in simulating the
mode choi ce process. (see Chapter V)

A fair degree of correspondence exists between the connDnIK
identified barriers to bicycling and the inprovenments whic
are cited in all of these surveys. But the proportion of

bi cyclists who say that infrastructural inprovenents such as
bi ke |anes, secure parking, and shower facilities at work

m ght inspire themto bicycle comute varies sharply by
survey and region. Safer bicycle facilities or routes

provi des an interesting conparison by region. The results of
the Seattle survey nost closely echo the Harris Poll,
suggestlng that the |ack of safer bicycle facilities is

hol di ng back growth in commuter bicycling. For Davis, where
bi ke lanes are a well-established feature of the street
system and bicycle commuting is a wdely accepted comute
mode, safer routes would lead to a notable, but not
staggering increase in bicycle connuting, since nost of
those likely to bicycle commute are probably doing so
already. In New York, on the other hand, the quality of the
bikeway al one is of importance to very few people. [ndeed,
no single feature seens to inspire interest anong those
working in Manhattan, though when conbined into a package, a
si zabl e portion of the sanple found bicycle conmuting
enticing. Still, New Yorkers were by far the likeliest to
say that nothing could encourage them to bicycle commute.

Anot her section fromthe Seattle survey Proyides mor e
evi dence that people believe inadequate facilities are the
key impediment to expanding ridership. Wen respondents

AThe data is derived from a Manhattan employers’ survey which WaS part of a study called “Improving
Manhattan Traffic and Air Quality Conditions.” It is not clear from the survey description whether this
question was posed of all respondents or only those who own bicycles. Judging from the data, one
suspects the former. In the Davis and Seattle surveys, this question is reserved for bicyclists who do not

bicycle commute.
35 Asthe alternatives or responses were slightly different for each city, this includes all road/bikeway
improvements pertaining to safety.
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(bicyclist and non-bicyclist alike) are asked to rank three
sets of policy options in order of inportance, inproved
facilities easily comes out on top

Importance of Policy Options to Increase Bicycling

Policy Option Most important  2nd 3rd
Expand/Improve Facilities 67% 17% 16%
Educate Cyclists & Motorists ~ 21% 45% 34%
Enforce bicycling traffic laws  19% 35% 46%

Assum ng the notion that facilities wll affect ridershiP IS
correct, a significant question energes. Wuld any one o
these mmjor inprovenents alone increase ridership at any

| evel approaching what the surveys sug%est, or are they best
considered as an integrated package? The Manhattan survey
responses certainly suggest that they be viewed as a package
of inmprovenments. Indeed, the inprovenents |isted above have
the appearance of a well-coordinated program For exanple,
what good would it do to build safer bicycle routes designed
to increase commuter cycling W thout increasing and

i nproving bicycle parking facilities? O does It make sense
to require shower facilities in office buildings unless
bikeways can safely bring workers to the building? W
struggle to find a secure place to store one's bi ke when an
enpl oyer provides inexpensive or free parking for a car?

The obvious conclusion is that ' ' i
sufficient to attract all potential bicycle commters to

bet for stinulating node shifts, More _
Lnportance of various inprovenents will depend heavily on
local conditions and variables.

Thi s "package" approach was explored in a major study
conpleted in 1981for Federal H ghway Adm nistration? The
goal was to determ ne what the of demand incentives would
stimul ate node shifts to either bicycling or walking. Over
four thousand surveys were returned fromthe five wdely
di sparate cities chosen for the study. The central purpose
was to measure the change in preference for wal king or
cycling in response to the hypothetical inplenmentation of
;OH{ different scenarios or strategies, which are as

ol | ows:

« Provision of inproved bicycle and pedestrian facilities:
This woul d include bike l'anes, sidewal ks and ancillary
facilities.

o Inplementation of a "congestion fee:'" This woul d
di scourage vehicular traffic in downtown areas during
peak periods; flexible work hours were also tested
concurrently with the fee strategy.

3 Robinson et al Feasibility ..for Non-Motorized Travel, FHWA/RD-80/048
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« Compact land use: Encouragenent of self-contained
devel opment where trip generators are in close proximty
to each other and separate facilities- for non-notorized
travel . Lowered speed Iimts and a reduction of parking
space were included in a variation on this strategy.

« Increased fuel prices: This was tested alone as well as
in conjunction with the other strategies.

The respondent was asked to read a statement explaining each
scenari o and then rank the four nodes under consideration
(auto, bike, transit, and walk). The findings are quite
revealing. Belowis the list of strategies in order of
greatest inpact on the preference to cycle:

Strategy Cycling Cycling to shop or for
to work personal business

Compact land use 33% 29%

Improved Bicycle Facilities 18% 21%

Congestion fee 16% 19%

Fuel price increase 14% 13%

Preference Levels at time of survey 7% 7%

The concept of conpact |and use easiIY produced the greatest
shift in preference fromthe autonobile to bicycling (and
wal king). Facilities alone would stinmulate a much smaller
shift, supporting the supposition that cycling nust be
integrated into the environnent in a nore pervasive fashion
for it to becone a significant travel node. The fact that
the two economc |evers appear to pronote the smallest node
shift corroborates the view that financial disincentives

alone will only have a limted inpact on the switch to non-
nmotorized travel nodes. Itis particularly noteworthy that
the fuel price increase scenario produces a |evel of
commuter cycling alnost identical with that found in the
national Harris Poll (15%), conducted ten years after this
study. Coincidentally, both surveys were conducted shortly
after major increases in the price of oil due to events in
the Mdeast. One would suspect that in the wake of these
events respondents would be nore likely to consider bicycle
use as a serious transportation option than in ordinary
(i.e., cheap gas) tines. That sug?ests the projected node
switch attributable to higher fuel prices may be either
1) fairly accurate, given that events had al ready placed
fuel prices at the forefront of the collective conscious, or
2) too high, for approxinately the sane reason — fears of a
serious oll shortage may find nore peopl e considering
al ternate nodes of travel than would the nmere threat of
hi gher gas taxes. Nonetheless, it is noteworthy that simlar
hypot heti cal situations in surveys a decade apart produced
nearly identical results.

According to the authors, the conpact |and-use scenario
contained two conplenmentary el enents which explain the
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substantial shift in preferences: 1)Acceptable distances
for bicycling, and 2) bicycle facilities separated from
nmotorized traffic. The latter fully supports the nunerous
survey findings that identify traffic safety as the |eading
barrier to greater bicycle use; in this regard, the policy
inmplications are straightforward. The former, however
suggests that certain geographic realities may interfere
with the w despread acceFtance of bicyclin? as a neans of
transportation. That will be the subject of Chapter Il in
whi ch the state of cycling across the country wll be

expl ored.

E. WALKING & THE INDIVIDUAL: PURPOSE, BARRIERS, & INCENTIVES

In general, very little is known about the wal king habits of
i ndividual Anericans, particularly walking for
transportational purposes. However, recent surveys
conducted in Ontario, Canada and seattle® have uncovered
some interesting patterns. Key findings fromboth surveys
are worth review ng:

1. Trip Purpose

% of Respondents Who Walk for Following Trip Purposes

Trip Purpose Seattle Toronto Ottawa
Recreation 78% 91% 91%
Errands 81% 47.1% 48.7%
Daily commute 6.7% 8.1% 11.4%

Walking Frequency by Trip Purpose: % of Respondents
(Seattle only)

Trip Purpose Seldom Occasionally Often
Recreation 13% 36% 50%
Errand 13% 36% 51%

Clearly, walking is a recreational activity many Seattleites
and ontarians enjoy. |f there is any surprise here, it is
the high level of utilitarian walking reported. An
overwhelmng majority of seattleites claimto walk on
errands, whereas |less than 10%of all survey respondents do
so hy bicyclin%; simlarly the percent of those walking to
work is nmore than tw ce that of bicycle comuting. Ontarians
show a simlar preference for wal king over bicycling

37 The "Seattle Bicycling and Walking Survey” consisted of phone interviews with 301 randomly
selected respondents; the data in Why Ontarians Walk, Why Ontarians Don't Walk was derived from a
written questionnaire randomly mailed to residents of Toronto, Ottawa, and Thunderbay, Ontario. Only
321surveys were completed; thus, the sample is self-selecting, suggesting a possible bias.
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2. Reasons for \Wal king

% Respondents Identifying Following Reasons for Walking38

Reason Seattle Toronto Ottawa
Exercise, health 63% 23% 29%
Enjoyment 39% 20% 24%
Close to destination 15% N/A N/A
Avoid driving hassle 11% 12% 18%
Avoid transit hassle N/A 9% 14%
Save on transportation expenses N/A 6% 13%
Save on parking expenses N/A 7% 11%

Just as with bicycling, exercise and enjoynment are the two
primary reasons for walking, regardless of the trip purpose.
QG her reasons identified are highly practical and seemto
suggest that disincentives and costs associated wth driving
can inspire sone individuals to wal k. Indeed, the Ontario
wal ki ng study found that 25% of Toronto residents and 35% of
Ottawans clalned that their wal king habits are influenced by
the cost of other nodes and that these people are nore
likely to walk to work. Though this appears to contradict
evidence cited earlier that cost is not a major factor in
mode choice, it maysinply be that local variations in
transportation options and related policies can affect the
strength of this relationship.

3. Reasons for not Wl king

Mich can also be | earned by exam ning the reasons people
choose not to wal k. As the table bel ow indicates, some of
the sane inpedinents were identified both by seattleites and

Ontarians.

38 |n Seattle this question was asked of all walkers, regardless of purpose. In Ontario this was asked
only of those who walk to work. This helps explain some of the variation in the response categories.
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% Identifying Reason for not Walking

Reasons for not walking Seattle Toronto Ottawa3?
Distance 33% 47% (45%) 56% (43%)
Too slow; takes too long 14% 12% (26%) 14% (24%)
Weather 8.7%

Dislike walking; lazy 6.4%

Difficult to carry things 5.7% 50% 48%
Inconvenient 5.7%

Fear of crime 3.3%

No time 2.0%

Darkness 1.7%

No sidewalks 1.3%

Paralleling attitudes toward bicycle commuting, distance is
identified by a mgjority in Ontario and a sizable mnority
in Seattle as the primary reason for not wal king nore
often.4 The prinmacy of distance in the choice of wal king as
a travel node is also corroborated by Robinson. Walking,
like bicycling, receives the npst attention when associ ated
with shorter distances as in the conpact |and use strategy:

% Preferring to Walk Under Various Scenarios

Strategy Walking Walking to shop or on
to work personal business

Compact land use 34% 45%

Improved Walking Facilities 30% 33%

Congestion fee 18% 28%

Fuel priceincrease 16% 25%

Preference Levels at time of survey 14% 18%

This study al so concluded that major enhancenents in wal ki ng
facilities would al so change the preferences of a great nmany
people in favor of wal king. But what constitutes "improved"
wal king facilities? The scenario presented to respondents

i ncl uded: Pedestrian pathways, inproved sidewal ks, better
lighting, and pedestrian-oriented traffic signals. It also

i ncluded inproved |andscaping and stands al ong the wal kways.
In other words, the wal king environment would be enhanced

The Ontario-study indirectly addressed this sane question by
aski ng respondents to rate the degree to which they |iked or

39 parenthesized figures pertain specifically to work commute; other data from Ontario specifically.
pertain to non-commute utilitarian trips, which may explain the high proportion identifying the limitations
of walking and carrying things. Equally significant, Ontarians were given a written list of items to choose
from; Seattleites were asked an open-ended question on the phone.

40 Distance was also the main reason identified by McKeever, Quon, and Valdez in “Market-Based
Strategies...." As in Ontario, 45% of southern Californians identified distance as the main reason for not
walking to work.
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di sliked aspects of the pedestrian environment. The
followng were identified as the nost likeable features
(listed in order of popularity):

Trees and | andscapi ng

Par ks, open space

Qui et streets and sidewal ks
Shade on hot days _

Hi storic buil di ngs/ nei ghbor hoods
Safety from crine

. Benches, places to rest

As a group, these features are entirely conpatible with the
scenari o devel oped by Robinson, suggesting that an _
integrated set of inprovenents mght encourage nore wal king.

Oontarians al so identified several unappealing qualities in
the pedestrian environnent (listed in order of inportance):

Air pollution/car exhaust
Litter and garbage _
Danger ous street crossings
Traffic noise

Poorly mai ntai ned si dewal ks
Skat eboarders on sidewal ks
Panhandl er s

Cyclists on sidewal ks

Both the apBeaIing and unappeal ing qualities of walking
identified by ontarians hint at the inportance placed on
green, clean, and safe environnents for wal king, and the
negative role played by the automobile in this equation
Still, the extent to which any of these negative qualities
actually prevents walking trips is unknown.

A slightly different picture energes when Seattleites were
asked (w thout any choices suggested) what woul d encourage
peopl e (not just thenselves) to wal k nore often.4 The

results reveal a mx of social and environnental concerns:

41The exact wording of this question read: ‘What, if anything, can or should be done to encourage
more walking?”
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% Believing Following Changes Would Increase Walking

Suggested action % of Respondents
Reduce crime/safer streets 19%

Education; awareness of health benefits 15%

More sidewalks 14%

Improve street crossings 8%

More trails, paths, places to walk 5%

Better street lighting 4%

Enforcing pedestrian laws 3%

Nothing more should be done 29%

| n considering public polic¥ aspects of wal king, respondents
identified a range of specific I nprovenents, yet not a
singl e response besides "nothing nore shoul d be done" got
nore than a 25% response rate. This can be interpreted in a
coupl e of ways:

- Walking is not sonmething people think or talk
about very often. Hence, views expressed are
little nore than off-the-cuff remarks. Lacking the
organi zation or "culture" of cyclists, a
conventional w sdom has not yet energed.

- No conpelling issue is associated wth walking,
as, for exanple, traffic safety is with bicyclin%.
The exception to this may be fear of crine, whic
when conmbi ned with an obviously related i ssue —

street lighting — was nentioned by nore than 20%
of respondents, a solid mgjority of whom were
wonen.

Interestingly, only a couple of respondents nentioned
pronoting shorter distances between trip generators as a
means to stinulate nore wal king. Yet while few people

t hought of this as a way to increase aggregate |evels of
wal king, a great number identified distance as a persona
reason for not walking. This suggests that people do not
vi ew di stance as sonething that can be consciously shaped
through policy initiatives. Yet when offered a scenario
which elimnates distance as a disincentive, as in the
Robi nson study, the preference for wal king increases
dramatically. Indeed, the Ontario study found that 77% of
T?rontf residents would like to live wthin walking distance
of work.

Sunmar y
Wl ki ng appears to be a nore common activity than bicycling.

Limted survey data suggests that there are nore than tw ce
as many utilitarian walkers as there are bicyclists.
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VWl kers, like bicyclists, are primarily notivated by
exerci se and health, regardless of trip purpose Al though
some wal kers claimed they walk to avoid driving,
environmental benefits to society were sel dom nenti oned by
wal kers. Distance and travel time appear to be the main
deterrents to higher levels of utilitarian walking, though a
nunber of environnental factors seemto danpen enthusiasm
for walking. On the whole, walkers, unlike bicyclists, do
not see thenselves as a class of travelers denied sufficient
facilities to enjoy thenselves. Although a nunber of people
t hought certain enhancenents to the pegestrian envi r onment
m ght induce nore wal king or make it nore appealing, few
identified the lack of such anenities as a personal

di sincentive for walking nore often
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CHAPTER 1l. AGGREGATE LEVELS OF BICYCLING & WALKING IN
SELECTED CITIES

| ndi vi dual perceptions of bic¥cling and wal king are only a
part of the picture. Levels of non-notorized travel vary,
often sharply, fromcity to city, and fromsection to
section within a city as well. W can reasonably assune t hat
demand for non-notorized travel in a given area is shaped by
sonet hing nore than just individual preferences. Thus the
focus will now switch to exam ni ng whether environnental and
infrastructural features affect aggregate |evels of

bi cycling and walking. This is an essential step in
determ ni ng what kind of public policy decisions can affect
a change in current transportation patterns, and how such
policies should be prioritized.

The core of this chapter will be devoted to conparing data
collected fromtwenty cities across the nation.% The data
ranges from standard itens such as area size and popul ation
t 0 infrastructural el enents relevant to the bicycling
environment. This section will also include a | ook at
commut e distances. Key variables will be charted against the
reported levels of bicycle comuting and wal king to
ascertain whether any sort of correlation is detectable.

A caveat is in order: the data were collected under a host
of such widely divergent circunstances and nethods that the
nunbers nust be used with extrene caution.®® This is
particularly true regarding reported node splits, especially
for wal king and bicycling, and in sone instances, commute

di stances. Therefore, it nust be stressed that these
conparisons are at best indicative of a few trends and

possi ble correlations between certain variables.

Quantitative conclusions are nost assuredly not the purpose
of this section.

42 The number of cities in each chart varies because some cities were unable to provide all the data
requested.

43 Innumerable difficulties were encountered while assembling the data for this chapter. The main
problem is that the quality of the data varies so much. For example, even such concrete variables as
area size posed problems. A city like Orlando is actually one political sub-division among a group; alone
it is of modest size, but in its proper context it is part of a metropolis. However, the information needed
for these comparisons was impossible to collect at the metropolitan level; similar problems were
encountered in determining the relevant geographic boundaries of Tucson.. The commute distances
provided by cities were derived from such disparate sources as commuter surveys, computer models,
or extrapolations from CBD employers’ surveys. A few bicycle commuting figures are hardly more than
seat-of-the-pants estimates. Some cities were unable to provide a precise breakdown on street
mileage. Furthermore, even defining some of the categories for comparison proved difficult to pin down
— local variations exist for such terms as “bikeway," “bikelane,” and “arterial”. Even mode splits may
not be standardized — in some cases it was calculated by number of users regardless of frequency and
in others by percent of all trips.
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In this chapter, walking will be treated separatel from

bi cycling. Though they share certain attributes, e effect
of i1nfrastructure on walking is of a very d|fferent sort
than for bicycling.

A. FEATURES AFFECTING AGGREGATE LEVELS OF BICYCLE COMMUTING

1. Size of Urban Area“

Anong the cities surveyed, cities with very high levels
(over s5%) of commuter |cycl|n all are small ?population

| ess than 250,000), but not all small cities have high

| evel s of blcycllng That ObVIOUSlY su%ﬁests that area size
alone is not an independent variable e chart bel ow shows
the relationship between |evels of comuter bicycling and
area size:

Size of Urban Area vs. % Bicycle Commute
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Essentially, the chart can be broken into two sections. The
section from Davis to Madi son represents geographically

44 Many of the urban areas included here are comprised of countless political subdivisions, which made
data collection almost impossible. Many of the officials | spoke with could not easily define the borders
of the metropolitan area in which the city was located. Therefore, data is derived from the city proper in
all but one instance (Ft. Lauderdale-Broward County). The problem is that leaves off a large segment of
area (and a sizeable portion of the population) which is contiguous to and just as urbanized as the city
proper, particularly in the case of non-university cities. A city like Orlando is referred to as medium-sized
city when in fact it is one part of a large, burgeoning metropolis. Thus in terms of bicycling, it may be
unrepresentative of medium-sized cities. In general, using the city proper rather than the metropolitan
area as the subject of comparison probably biases the data toward relatively higher levels of bicycling
and walking, since non-motorized travel is widely felt to be less popular in suburban areas. However,
inclusion of suburbs probably would not change the findings in any substantial way. Given the problems
in assembling the data, | have chosen to opt for consistency even at the risk of a few misperceptions.
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small cities with high Ievels of bchcIing (wth the obvious
exception of Plttsbur? To the right of this, commuter

bi cycling is at nuch ower levels, with aver ages per haps
slightly higher between Vﬂsh|ngton D.c. and Tucson than

bet ween Chi cago and Phoeni x. However, given this mnute
difference, a much larger sanple of Anerican cities woul d be
needed to conclude that the |evel of commuter cycling is

hi gher in mediumsized cities than in large netropoli ses,

all else held constant. Intuitively, area size should matter
because travel distances on average are bound to be greater.
But as we shall see in a nonent, evidence for this is not
the |east bit conpelling.

2. Population

Popul ation very cl osely Parallels the effect of geographical
sizeinits relation to |levels of commuter cycling, except
that on average there appears to be a greater difference
between large (1 mllion and over) and nediumsized cities,
particularly as popul ations nove well over the 2 mllion
mark. (This tendency would be further heightened if area-

w de popul ation of Vﬁshlngton D.c. were included rather than
the cityitself).

Population vs. % Bicycle Commute

Population % Cycle to work
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3. Population Density

Many observers woul d argue that higher density is conducive
to non-notorized transportation. On the other hand, nore
densely popul ated cities are nore I|keIY to have nore
crowded roads, which bicyclists generally view as a threat
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to safety. In this chart any relationship at all is
difficult to discern:

Pop. Density vs. % Bicycle Commute
% Cycle to work
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4. Commuting Distances

According to the survey data cited in the last chapter

di stance aBpears to be the key variable in the individual
choice to bicycle comute. If this is true, then cities with
shorter commutes on average should show greater |evels of

bi cycl e commuti ng:
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Avg. Commute Distance vs. % BicycleCommute

Avg. Commute Mi. % Bicycle Commute
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A mld inverse relationship exists between comute distance
and bicycle commuting - but again if university towns are

renmoved, this relationship all but disappears.

An alternate way to consider comute distance and bicycling
is to focus on that portion of the popul ation which |ives
wthin five mles of the daiIY destination, a figure widely
accepted as a probable outer limt for the ordinary adult
rider. Theoretically, cities with a higher proportion of
such commuters shoul d have nore bicycle commuting, all else
bei ng equal :
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% Commuting 5 miles or less vs. % Bicycle Commute
% Commute < 5 mi % Bicycle Commute
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New York
Orlando
Tucson
San Diego
Phoenix
Minneapolis
Poriland
Seattle
Chicago
Madison
Davis
Boulder

The first thing that should be noted is that the nunmber of
commuters in all of the above cities who commute |ess than 5
mles is far greater than the nunber who actually bicycle
comute, Indeed, only in Davis does the proportion of

bi cycl e conmuters reach a nmere one-third of all comuters
who live within five mles of the work place. O herw se,
this chart mrrors the effect of average commute on the

| evel of bicycle comuting: The three university towns in
this chart have bY far the highest Proport|on of commuters
traveling five mles or less as well as the highest |evels
of bicycle comuting. Once renpved fromthe conparison, the
ae}?tlonshlp bet ween these vari abl es appears a bit

ifferent:
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% Commute Less than 5 Miles vs. % Bicycle Commute

% Commute < 5 mi (University Towns excluded) % Bicycle Commute
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It is inportant to note that for all but two of the
remaining cities the proportion of commuters traveling five
mles or less is relatively flat, and that the two cities
with the | owest proportion of bicycle commters also are the
two wth distinctly |ower proportions of comuters traveling
less than five miles. Though the paucity of data precludes
any strong conclusions, the data suggests that cities with

| ess than 20%of the population comuting five mles or |ess
are unlikely to produce |evels of bicycle conuting
conmparable to cities in which 35%0r nore of the popul ation
comutes |less than five mles.

5. Bikeways & Bicycle Commuting

| f any infrastructural anenity shoul d affect the |evel of
utilitarian cycling, the quality and extent of bikeways®
should be it. This is because the nature and |ocation of
bikeways W || have the greatest inpact on perceived traffic
safety, cited nost often as the reason bicyclists avoid
bicche conmuti ng, But bikeways cannot be treated as a
feature independent of the city in which they are |ocated,;
thus sinply conparing their mleage would be of little

val ue. Rather, the presence of bikeways relative to roadways
is the nore apt conparison, since sucﬁ aratio reveals the
I nportance assigned to bicycling facilities with respect to
the transportation infrastructure designed primarily for

45 For the purpose of this report, “bikeways” will be limited to separated paths (not necessarily
dedicated) and bike lanes. Because standards vary so much from city to city, bike routes will be ignored
even though a few cities claim they are an integral part of the bicycling network.
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motori zed vehicles.® The assunption here is that as the
rati o of bikeways to streets grows, higher |evels of bicycle
usage should result.

Ratio of Bikeways to Street Miles vs. % Bicycle Commute

MLBkwy Per Mi. of Street ‘ % Bicycle Commute
0.600 - lﬂo_smﬁ W 25.0%
0.500 20.0%
0.400 -

15.0%
0.300

10.0%
0.200 |
0.100 - 5.0%
0.000 + 0.0%

Davis |
Eugene
Boulder
Raleigh

Madison
San Diego
Minneapolis
Tucson
Washington
Seattle
Portland
Pittsburgh
New York
Phoenix
Orlando
Dallas
Chicago

2
S
]
£
]
(V]

Ft.Lauderdale

0 ™ Bkwy/Mi. Street —a—g Bicycle Commute

Roughly speaking, this chart can be broken down into three
sections: Davis through Mdison, san Diego through Portland,
and Pittsburgh through Chicago. There appears to be a
noderate relationship here, though the difference is nostly
due to the presence of university towns. Renoving university
towns produces a startling change in the |andscape:

46 Of course this says very little about the quality of the bikeways, and even less as to how well they are
distributed around the urban area. For the purpose of comparison, we will assume that a higher
proportion of bikeways means greater aCC€SS for more people, though there could be exceptions to this.
Determining the veracity of this assumption would require a demographic analysis of each city well
beyond the scope of this report. The quality and condition of bikeways cannot be compared usefully
without on-site inspection.
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Ratio Bikeway to Street Miles vs. % Bicycle Commute
% Bicycle Commute
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At best one can observe a very slight relationship between a
high ratio of bikeways to proportion of bicycle commuters.
Qovi ously, the fluctuations nmake this a very tenuous
connection, yet it should be noted that the average
proportion of bicycle comuters for the left half of the
chart (starting at Portland) is 1.7% as opposed to 0.7% fOf
the right half.

6. Bike Lanes & Bicycle Commuting

An even better gauge of utilitarian cycling may be found in
the ratio of arterial/collector mles to bike lane mles.

Bi cycl e commuters nust often travel on nmjor thoroughfares
to reach work destinations in high density areas. itis the
percei ved danger associated with such travel that scares off
many potential bicycle comuters. Bike lanes are designed to
provi de a nmodi cum of security to the bicyclist on heavily
travel ed streets. ¥ If this is true, cities with a

relatively high proportion of bike lanes to arterial mles
shoul d al so have higher levels of bicycle comuting:

47 This is a contentious issue within the bicycling community; some argue that bike lanes are more
dangerous, and that wide curb lanes provide all the alleged benefits of lanes without confining cyclists to
a narrow channel. In any case, in the popular view, bike lanes legitimize on-street cycling.
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Ratio of Bike Lane to Arterial Miles vs. % Bicycle Commute
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Unli ke the other charts in which the left side is conprised
exclusively of wuniversity towns, the arrangenent is a bit
different here. Neither San Diego nor Tucson, both with high
| evel s of bicycle commuting for their size, can match
uni versity towns Mdi son or Boulder in terns of commuter
ridership even though they have higher proportions of bike
| anes. This naY suggest both the |imts of facilities in
increasing utilitarran bicycling in a city with a general
popul ation as well as the effect of a university or college
In generating a high level of purposeful cycling even when
on-road facilities are limted. It may al so suggest that
reaching some minimumratio of bike [anes to arterials may
hel p i ncrease bicxcle commuting. To show this, let's inmagine
that Seattle is the dividing |ine between cities with a high
or nodest proportion of bicycle |anes fromthose with a | ow
Fropo;tion (including those cities with zero mles of bike
anes) .

Avg. Proportion of Commuter Cyclists by Bike Lane/Arterial Ratio

(Al Cities)
Ratio Bike Lane to Arterial Proportion of Bicycle
Miles Commuters (average)
Less than 0.35:1 0.63%
Greater than 0.35:1 6.8%

Though a correlation can be detected between the presence of
bi cycle | anes and rates of bicycle comuting, this fact

al one cannot explain the ten fold difference in |levels of
commut er cycling because all the university towns are anong
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the high ratio cities. If we remove all the university towns
fromthe sanmple, we get the followi ng results:

Avg. Proportion of Commuter Cyclists by Bike Lane/Arterial. Ratio
(University towns excluded)

Ratio of Arterial Proportion of Bicycle
to Bike Lane Miles Commuters (average)
Less than 0.35:1 0.63%
Greater than 0.35:1 1.96%

The difference is obviously much [ess inpressive, but there
are still three tinmes nore conmmuter cyclists in cities with
hi gher proportions of bike |lanes. For this reason it is
worth reproducing the bike lane ratio chart wth university
towns renoved.

Ratio Bike Lane to Arterial Miles vs. % Bicycle Commute
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Though bicycl e comuting does not decline snoothly as
arterial mles increase at the expense of bike |anes, a
downward trend is nonethel ess apparent. It seens fairly
clear that cities with very few or zero mles of bike [anes
are not generating much interest in bicycle commuting. Stil
one nust be cautious in making inferences because of the
nuner ous peaks and troughs evident in this chart. Moreover

i nnunerabl e other factors such as street layout, |and use,
and traffic patterns, — not to nmention the dubious quality
of bi ke commuting estimtes — maybe confounding the
picture. Lastly, it should not be discounted that in some

i nstances the presence of bike |lanes may be a product of an
organi zed, vocal, bicycle comunity. Under these
circunstances, highly visible bicycling facilities may be a
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result, rather than a cause, of high levels of bicycle
comut i ng.

7. Bike Paths

Separated paths are generally perceived by the public as the
safest bikeway facility. Evidence in Seattle®#® suggests they

| argely are used for recreational riding. Less experienced
recreational cyclists tend to prefer them which suggests
that they may act as a training ground for utilitarian
cyclists.4 But do they inspire bicycle commuting? To answer
this question, belowis a chart conparing cities by the
proportion of their bicycle facilities ich are in the form
of paths with the proportion of bicycle commuters.

Ratio of Bike Paths to Bikeway Miles vs. % Bicycle Commute
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The answer to the above question is a resounding "no."

| ndeed, one m ght wonder whether sonehow bi ke paths are a

di si ncentive to commuter cyclin?! A careful |ook at the
cities with the highest ratio of bike paths indicates that
many of these are the same cities with little, if any, bike
| ane m | eage and | ow | evel s of bicycle commuting. The reason
for this seemngly non-intuitive pattern may sinply be that
bi ke paths follow scenic corridors and do not necessarily
lead to major destinations. But a high ratio of bike paths

48 surveys conducted in 1986 along the Burke-Gilman and Sammamish River Trails showed that,
respectively, 88% and 97% of the cyclists were riding for recreation.

49 Anecdotal evidence would suggest that they do: The Burke-Gilman Trail in Seattle, far and away the
most widely used facility in the region, has had increasing bicycle traffic throughout the last decade; it
also has a growing number of bicycle commuters, as has the city itself. Minneapolis likewise has a
major recreational facility — the “Grand Round,” 40 miles of dedicated paths — which is the area’s
most popular facility. That popularity may explain why Minneapolis, with few on-street facilities, reports a
notable 2.3% bike commuting rate to its central business district during summers.
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is also an indication that bicycling has not been o
incorporated into the transportation network and is limted
to its recreational function.

8. Presence of a College or University

Al indications thus far are that university towns have

hi gher levels of bicycle comuting. The obvious explanation
is that there is a large popul ation of young, healthy people
living within areasonabl e distance of canpus who may dress
as they please. But the university towns included in this
study are generally nore suitable for bicycling in other
ways as well. For this reason it is worth reviewi ng the

vari abl es conpared thus far, but this tine aggregated into.
three categories: University towns, nediumsized cities, and
large cities.,

Key Variables By City Type

University towns| Medium Cities Large
| cities
Population 114,200 386,000 2,400,000
Area (sq.mi.) 33 90 351
Pop. Density 4,033 4,912 7,676
Bikeways: Total Miles 58 46 58
# Miles Bike Lane 34 19 36
# Miles Bike Paths 18 27 24
# Bikepath/Bikeway Miles 0.41 0.68 0.53
Miles of Street 360 1,182 4,247
Arterial/Col lector Mles 122 356 1,229
Miles Bikeway/Street 0.224 0.199 0.016
|  Miles Bkwy per Sq.Mi. 12.7 10.5 10.2 |
| Miles BKiane/Arterial Mi ] 0.405 | 0.044 [ 0.039 |
| Avg. Commute (all modes) | 4.7 |9.0 | 10.1 \
% Commute <& miles 67.0% 33.8% [30.7%
% Bicycle Commute 10.6% 1.4% 1.0%

These figures reveal several significant patterns. First is
that the bicycling "gap" is greatest between university
towns and nmediumsized cities. In alnost all respects
ﬁertinent to the bicycling environment, university towns
ave a significant edge, whereas the difference between
Iarge and nedium si zed cities wth respect to key variabl es
such as commute distance and rel ative presence of bike
lanes, is relatively insubstantial. The nost striking figure
of all is that university towns have ten tinmes the rate of
commut er cycling that nediumsized cities do, which in turn
have about one and one-half the commuter cyclists |arge
cities have. \Wat explains this gigantic difference?
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Commut i ng distance: As suggested earlier, distance is a
crucial variable in the choice to bicycle conmute. The _
average commute distance in university towns is half what it
Is in large and nediumsized cities, and there are twce as
many comuters who live within five mles of their

desti nati on.

% Commute less than 5 miles vs. % Bicycle Commute

< S mi. commute % Bicycle Co
(By City Type) eyele Commute
70.0% T 12.0%
60. T+
0% 10.0%
50.0% +
8.0%
40.0% +
6.0%
30.0% -+
4.0
20.0% -+ *
10.0% - 2.0%
n
0.0% t t 0.0%
University town Medium Clty Large city

1 % Commute < 5 miles —=— 9% Bicycle Commute

Bikeway M | eage: It is interesting to note that even though
university towns are a fraction of the area size of big
cities, in this sanple they average the same nunber of
bikeway mles, and alnobst the sane mileage in bike |anes.
Uni versity towns surveyed for this report have ten tinmes
nmore bike |anes per arterial mle than nediumsized cities.
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Ratio of Bike lane to Arterial Miles vs. % Bicycle Commute
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Al told, there can be little doubt that the bicycling
environnment of university towns is far friendlier than in
larger cities. But even if we assert that the proportionate
difference in commute distance and facilities could be held
responsible for the difference in the |evel of bicycle
comuting, it still would not account for the ten-fold
difference. The rest is alnost certainly a product of the
hi gh Proportion of students in university towns. In a

detail ed stud% of bicycle commmuting in 300 college

communi ties, Everett and Spencer (1983) found that nass

bi cycl e commuting was closely associated with high levels of
student cycling and were unable to identify any exanpl es of
mass bicycling that was primarily conprised of work or
utility trips. % But given that bicycling conditions in
university towns also vary, is it fair to lunp them
together? Differences anong them m ght reveal which factors
carry greater weight in determning |evels of comuter
ridership. A closer look is warranted

SO0Everett, M. & Spencer, J., “Empirical Evidence on Determinants of Mass Bicycle Commuting in the
United States: A Cross Community Analysis,” Transportation Research Record912, 1983.
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Davis: | Madison | Gainesville |Boulder|Eugene [University:
Town
Averages
Population 55,000 |190,000 | 140,000 80,000 106,000 | 114,200
Area (sq.mi.) 3 58 35 27 133
Pop.  Density 6.875 |3,276 4,000 2,98 4,033
Total Miles Bikewav 56 33 102 39 | 60 58
Miles Bike Lane 31 13 75 14 |38 34
Miles Bike Paths 25 20 0 25 22 18
Bike path/Bikeway Miles | 0.45 0.61 0.00 0.64 1037 [0.41
Miles of Street 106 587 400 280 | 427 360
Arterial/Collector Miles 33 210 125 1 122
Mi.Bkwy/Mi.St 0.528 |0.056 0.255 0. 0.224
Mi.Bkwy per Sq.Mi. 7.0 . 0.6 2.9 1.5 1.7 2.7
Mi Bklane/Mi.Arterial 0.939 |0.062 0.600 0.121 | 0.302 --|0.405
Avg. Commute (all modes) [3.0 7.2 4.0 5.1 - 47
% Commute <5 miles |0.68 0.56 N/A 0.77 62.0%
% Bicycle commute 25.0% |[11% 10.0% 93% [8.0% 10.6%
% cycle to classes 53.0% |26.9% N/A 204% |N/A 40.0%
Student Population (est.) |26,000 [43,000 |35,000 26,600 |17,000 29,520
Students As % of total Pop. 47.3% |22.6% 25.0% 333% [16.0% 28.8%

Everett found that
gher

with nuch hi

| evel s'

bikeways al on
of student

the road were associ ated
cycling. However,

t he

data fromthis very limted sanple does not support this

finding:

Ratio Bike Lane to Arterial Miles vs. % Bicycle Commute
(University towns only)
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On the whole, the variables being conpared do not correl ate
well with reported rates of bicycle commuting, with the
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possible exception of students as a proportion of the
population:

Students as % of Population vs. % Bicycle Commute
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Davis reports the highest proportion of students and the

hi ghest [evel of ridership, ile Eugene is at the opposite
extreme in both categories. In fact, Davis appears at the
top of nearly every relevant measure: It has the best ratio
of bike lanes to arterials, shortest average commte, the
hi ghest percentage of students, is the nost conpact and
densely popul ated of the university towns studied here, and
by far has the nost 'bicycle commuters. The problemis that
none of these variables seens able to explain the reported
| evel s of bicycle comuting in the university towns. The
nost |ikely explanation for the unrivaled |evel of
utilitarian bicycling in Davis is sinply the conbined effect
of its many bicycle-friendly features, each of which
contributes sonme indetermnate anount to the overall |eve
of commuter cycling.

If in fact the presence of a university alone could be said

to generate X nunber of bicycle comuters, how do we explain
the fact that the proportion of college students who choose

to cycle to school also varies substantially dependi ng upon

the location?

City & University % Students % Students % Total Pop.
commuting 5 Bicycle Bicycle
miles or less Commute Commute

UC-Davis 68% 53% 25%

Univ. of Wis.- Madison 56% 26.9% 11%

U of Colorado-Boulder 77% 20.4% 9.3%

Univ. of Washington-Seattle 66% 10.9% 2.3%
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Cearly, students (and non-students) do not bicycle comute
at the same rates. It is equally clear that the cause of
this variance cannot be attributed to comute distance:
students at the University of WAshington bicycle at a
considerably lower rate than in Davis even though the
percentage. students living within bicycling range is al nost
identical. Part of the reason nay sinply be that Seattle is
much |arger and nore congested. But there are substantial
differences in the bicycling environment and in the policies
that tap the potential

Davis itself provides the nost conpelling evidence that it
takes nmore than just the presence of a university to make
bicycles a serious part of the transportation system A
survey conducted in spring of this yeard found that quite a
nunber of others are cycling as well. Below is a breakdown
br enpl oyer of those using a bicycle as their primary or
alternative node of travel to work or canpus

UC Davis- City Em- School Private Sec- Stu-
Employees ployees District tot workers dents
Primary Mode 27% 6% 9% 7% 53%
Altern. Mode 31% 37% 46% 29% N/A

This can be seen as evidence that non-student mass cycling
can and does occur, since the percentage clainming to bicycle
commute in each of the above enpl oynent categories is
greater than the total proportion of bicycle comuters
reported by nost other cities. The mere presence of a major
uni versity cannot by itself account for such a high
proportion of active non-student commuter cyclists. (By
conparison, 11.7%of the University of Wsconsin staff
cycles to work, but anmong University of Washington staff
only 4.5% commute regularly, by bike, even though the percent
of staff living within 5 mles of canmpus is slightly higher
at the University of Washington!). It is alnobst certain that
these high rates of cycling in Davis are due to a set of
Broactlve policies and prograns, nan¥ of which were_ inspired

t he decision of UCDavis back in the 1960's to mnimze
the presence of cars on campus.5? They i ncl ude:

- Construction of an extensive, |inked network of bike
| anes

Bi cycle registration

Active enforcenent of bicycle and notor vehicle | aws

Very high parking fees at UC Davis canpus

Devel opment whi ch enhances access to bicycling,
facilities and makes reliance on the autonobile
unnecessary.

STwilbur Smith Associates “City of Davis/UC Davis TSM Plan”; April 1991
52 |nterview with David Pelz, City of Davis Planning Department.
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Each of the above features serves to legitim ze and
institutionalize bicycling as a viable transgortation
option. Though it is difficult to separate the effects of

t hese progranms from ot her features which make Davis
attractive for cycling, studies of conparably-sized
simlarly situated towns where little bicycle commuting

t akes place suggest that active policies are the
difference. S Yet one is still obliged to ask how effective
such prograns would be if Davis were not blessed with 1) a
warm dry climate; 2) flat terrain; 3) conpact area; 4)
short average commutes; and, 5) a young popul ati on.

As inpressive as are the nunbers com ng out of Davis, some
evi dence suggests the trend toward comuter bicycling may
have peaked. Survey data al so reveals that the percentage of
students and university enployees who drive to canpus has
increased over the last few years, Wwhile the percent cycling
has declined by about 3%. The authors of the study attribute
this to increased enrollment at UC Davis during the past
five years, forcing nore students and enpl oyees to |ive
farther from canpus? Mreover, further Increases in

bi cycl e connutin? wll be hard to come by - particularly
anong segnents of the population with no connection to the
university, and thus free fromthe restrictive_parkinP
regul ati ons on campus. Eighty-two percent of Cty enployees
i ndi cated that nothing would induce themto bicycle nore
often. % Even under nearly ideal circunstances, as they seem
to be in Davis, there appears to be a cap on the number of
people willing to cycle to work.

9. Land use, Street Layout and Design Features

A nunmber of urban design features beyond those already

di scussed affect the quality of the bicycling environnent.
However, very little evidence exists that can directly link
t hese broader urban design elements with the |evel of
utilitarian cycling, though there is nuch well-reasoned
specul ation on the subject.

a. Land Use: Sprawl is inimcal to bicycling, since distance
between trip generators is |engthened. That may explain why
utilitarian bicycling is nore conmon in cities than in
suburbs. But as noted in regional data above, higher density
does not necessarily correlate with higher |evels of bicycle
usage, at least at the city level. However, all else being
equal, a conpact environment at m ninum can hel p make
bicycling a viable option. Conpactness, as opposed to

S3EPA, p.122.

S4City of Davis/UC Davis TSM Plan,” 2-3.

S5 The question was open-ended and reads as follows: “What would encourage you to ride more
often?” The question was not designed to measure the travel preferences of respondents under any
particular scenario or change of circumstances. /bid., 3-7.
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sprawl, makes bikeway Iinka?e bet ween key trip generators
much nmore feasible. But while higher density shrinks

di stances between points of interest, it may al so nean

hi gher volume traffic on city arterials, thereby nmaking
roadway space scarce. This may exPIain why bicycling in some
of our mpjor cities is not terribly appealing to the less-

t han-comm tted bicycle comuter. Hence, conpact |and use
nmust be acconpani ed by streets which include bicycle
amenities that address traffic safety concerns. A perfect
exanPIe of this has been the conscious effort in Davis to
develop bicycle facilities along corridors wth nulti-unit
housi ng. Mboreover, to bol ster conpactness conducive to non-
motorized travel, Davis has refrained from devel oping a
single shogping mal | on the outskirts of town so as to
maintain the viability of downtown shopping and m nim ze
travel distances as much as possible.

b. Street lLayout: Mst of the cities surveyed are laid out
as grids or nodified grids. In general,, a grid system
maxi m zes direct access for bicycles in conparison with |ess
conventional designs, such as the radial system Perhaps no
| ayout is as inherently hostile to bicycling as the
"superblock," commonly found in suburbs, but also in some
newer sections of cities such as Raleigh? As the name

woul d sug?est, t he suPerbIock Is a large residential block
anywhere fromone-half to one mle square with an arterial
on its perinmeter and |acking through streets within. Because
movement IS SO restricted within the superblock, traffic on
surroundi ng arterials tends to be heavy. Bicyclists who
prefer traveling through quiet residential neighborhoods
will find thenselves forced onto these heavily travel ed
arterials in order to gain access to other areas.

Even though sone IaY-outs may be |ess conducive for cycling,
other cities with classic grid systens |ike Chicago or New
York report ver% little bicycle conmuting. Wth this in
mnd, it is probably safer to assune that an unsuitable

| ayout is nore of a barrier to bicycling than a bicycle-
friendly layout is an incentive to ride, though nore study
S Mﬁréanted before any definitive conclusion can be
reached.

10. Transportation Alternatives

The options available in a region should influence the
comut e decision, assumng of course that choice is a
rational matter. For the majority, the autonobile is the
choi ce either because of preference, distance, or a real or
perceived | ack of alternative. The dom nance of the
autonobi |l e as the chosen commute node has over tine
effectively narrowed the range of alternatives since | and

56 Raleigh’s bike coordinator specifically identified this design feature as a cause of Raleigh’s low rate
of utilitarian cycling.
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use, road design, and infrastructure have followed suit to
create an "auto-friendly*' environment throughout the
country. That means the auto is al nost always a viable
option, assumng access to one. But certain conditions and
policies can make driving | ess appealing and bicycling nore
appeal ing, thereby inspiring a node shift:

a. Traffic conditions/commuter stress: One would thinkthat
| ocal es suffering fromsevere gridl ock woul d have hi gher
rates of bicycling, but the evidence does not support this.
Cties associated with major traffic jans |ike New York or
Chi cago are not known for high levels of commuter cycling.
Thi s suggests that those who choose to bicycle commute do
not do so because of driving conditions. But it may al so be
the fact that older, traffic-plagued nmetropolises tend to

l ack sufficient bicyclinﬁ ameni ties conducive to such a
switch. The inverse of this is a city that mght be suitable
for bicycling by climte or street configuration, but where
traffic is not enough of a problemto inspire people to

| eave their cars at home. Dallas is such a case — lots of
streets with wide curb |anes, and an extensive network of
usabl e bicycle routes — yet comuter cycling is
insignificant. The apparent implication is that both |ight
and heavy traffic may constitute disincentives to bicycle.
However, the effect of traffic congestion on the decision to
switch to bicycle commuting is not yet understood..

b. Public Transit: The effect of public transit on bicycling
is also difficult to assess, since conpelling evidence is
severely lacking. The nain question is whether a good public
transit systemconstricts or bolsters utilitarian bicycling.
Several issues converge here:

-Bike-on-Transit Allowed. A nunber of cities have various
provi sions allow ng bikes to be hauled along with the
conveyance, but the majority of themrestrict access to off-
eak hours, which obviously prevents bicycle commuters from
inking up with the transit system Phoenix, on the other
hand, has had such extraordinary success with unlimted
access during the initial stage of its bike-on-bus program
that it is currently being expanded to include every bus in
the city's fleet. But the promse is far from universal
After experiencing sonme success with it during the 1980's,
Santa Barbara has abandoned its bi ke-on-bus program due to
hi gh upkeep costs. On the whole, bike-on-transit obviously
extends the bicycle's range and thus nust be seen as a boost
to bicycling. But at the same time, carrying a bicycle on a
train or securing it to a bus are not activities everyone is
likely to enjoy. This leads to an as yet unanswered
question: Do bike-on-transit prograns inspire people to take
up utilitarian bicycling, or do they sinply increase
nmobility and access for current users?
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-Quality of Transit System. |[f a transit systemis fast and
efficient, and coverage is so extensive that access is
always within wal king distance, it may in fact be a

di sincentive to bicycle unless cycling conditions are
optimum 1tis interesting to note that the cities with the
nost extensive transit systens contacted for this report —
New York, *Washington D.c., and Boston — all have very | ow
rates of comuter cycling. On the other hand, while nass
transit in Davis is becom ng nore popul ar now that free bus
service is available for students, bicycling easily remains
the nost popul ar node.s” On a day-to-day basis, weather also
can make transit nore appealing than bicycling.

-Secure Parking at Transit Stations. Secure bicycle parking
at major transit stops or "park and rides" enhances access
and creates a natural |link between travel nodes that can

bol ster the attractiveness of both at once. Evidence on the
subject is mxed — sone cities report high levels of usage;
others report just the opposite. Two inportant caveats are
in order: 1) Hgh quality racks or bike |ockers are
preferred for security reasons; 2) Regardless of the storage
device, usage will be lowif the transit stop is not easily
reached by bicycle. This highlights an inportant point:
good termnal facilities (i.e., storage) alone will not get
peopl e out on their bikes if routes for reaching the transit
station are not conducive to safe bicycling. Inconplete

bi cycle systens wll fail to fully tap a potential target
mar ket .

11. Political Support: Programs and Regulations

Cties wth strong bicycle prograns have managed to
institutionalize the interests of bicycling into the policy
process. Typically this means the creation of a bicycle-
coordinator, or at mininuma planner with a strong affinity
for bicycling, to ensure that bicycle-sensitive design
features are included in all relevant traffic or engineering
projects. Thus the evolution of a bicycle-friendly

envi ronment has begun: As facilities develoE, new ridership
is fostered, which in turn can help strengthen the political
i nfluence of bicyclists and thereby increase the chance that
future projects wll be undertaken. Below are a few neasures
which may affect levels of utilitarian cycling:

a. Travel Reduction Programs: These have beconme a conmon
restnse not only to ease gridlock, but to nmeet new air

qual ity standards. Both Phoeni x and Tucson have i npl enent ed
travel reduction programs requiring |arger enployers to
reduce the percentage of enployees driving alone to work.
Though survey data from both areas show that vMT (vehicle-
mles-traveled) are down, |evels of bicycle conmuting do not

57 |Interview with Dave Pelz.
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appear to have increased substantially as a result of these
prograns?

b. Road Design Requlations: Tucson requires that all new or
redevel oped arterials and collectors include a 17-ft. w de
outside (curb) lane, the outernost 5 feet of which will be
striped; Dallas regulation also requires new roads be
constructed with wide curb lanes. Other cities have
“bicycle-friendly" |anguage in their road design nanuals.
However, since few "built" cities have the space for nmjor
roadray overhaul s, such stipulations may prove to be
irrelevant.

c. Bike Racks/Lockers in New Parking Facilities: Sone
jurisdictions require that a fixed percentage of new parking
facilities be set aside for bicycle parking. Tucson, for
exanple, requires that bicycle parking spaces total 8% of

aut onobi |l e spaces in new facilities. ?The Tucson Travel
Reduction Program al so has encouraged 63% of participating
enpl oyers to provide sone arrangenent for bicycle storage).
Seattle has a simlar requirement. Qther cities (such as

M nneapol i s which operates many parking garages) provide

bi ke storage at all nunicipal facilities.

d. Shower Facilities at Work: Palo Alto appears to have the
nation's only ordinance requiring new shower facilities for
new construction — one shower for every 10,000 square feet
of office space. And sone 42% of conpanies involved in the
Travel Reduction Programin Tucson have nade shower
facilities available to bicyclists.

e. High Parking Fees: Providing a stiff nonetary
disincentive to driving is one of the secrets behind Davis,
California' s high rates of comuter bicycling. The

Uni versity of California has made driving to canpus very
expensi ve through extrenely high parking rates, 1npelling

| arge numbers of students and staff to take up bicycling as
an alternative. The effectiveness of the UCDavis programis
in stark contrast to Universit% of Washington in Seattle,
where cheap plentiful parking has made driving a reasonably
attractive alternative, which helps explain why bicycle
ridership is only about half that of other universities. The
Davi s approach, along with the aforementioned Harris Poll

whi ch found that steep gasoline price hikes would inspire a
new generation of bicycle comuters, provides evidence that
an econom c "stick" can effectuate a node shift. (That
economcs is not widely identified as an incentive to
bicycle may sinply indicate how relatively inexpensive it is
to drive or take a bus). However, while it may be feasible
for a university to create demand for bicycle facilities via
admnistrative fiat, it is rather unlikely that many

58“Travel Reduction Program (Tucson), Validation Study,” Behavior Research Center,Inc.,Phoenix;“ An
Evaluation of the Clean Air Force ‘Don’t Drive One in Five’ Campaign,” O'Neill Assoc. Inc.,Tempe.
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jurisdictions will nuster the political will to tax
thensel ves into bicycling.

F. Education: Sone believe bicycle education Prograns can
generate new bicyclists; Wuether it is as influential as
facilities, demographics, and environnent in determ ning
aggregate ridership is a contentious issue; limted evidence
suggests that education and pronotion are not.% This

subject was not systematically explored for this report.

12. Climate

Anmong the cities surveyed, two climtic variables were
conpared with levels of bicycle connutin?: The annual nean
daily high tenperature, and the nunber of days per year with
measurable precipitation. Neither variable showed any
obvious correlation with levels of conmmuter cycling.

Al t hough weat her should allow the ordinary rider to nake
nore bicycle trips over the course of a year in San Diego
than in Madison or Mnneapolis, the latter two cities report
hi gher | evel s of bicrcle commuting. But these are annual, '
rat her t haeasonal rates. Severe weather is
unquestionably a daily disincentive — snow and ice in the
Nort heast and M dwest; heat, high humdity and torrentia

t hunderstorms in Olando and Ft. Lauderdal e; the burning
summer sun in Arizona. Cimate proves to be extrenely
~difficult to disaggregate from other aspects of the

bi cycling environnent, but what data there is suggests the
market for bicycling is not circunscribed by climate; only
t he Hunber of bikeable days per year is affected by the

weat her.

Summary: Cities and Bicycling

Cties domnated by a university have much hi gher |evels of
utilitarian bicycling than cities without one, regardl ess of
size. This tendencY appears to hold even if non-university

t owns have an excellent network of bicycle facilities, such
as Tucson. But because university towns are snaller
generally less congested, have relatively nore comuters
traveling shorter distances, and tend to have a higher ratio
of bicycle facilities, one cannot be sure that it is the
uni versity which generates the bicycling. Commuter canpuses
such as University of Washington in Seattle have nuch | ower
rates of bicycling, even though commuting distances for
students are no different than for students in university

. towns; the difference lies with the bicycling environnment
and the relative attraction of other nodes. Nonethel ess,
nore students bicycle commute in Seattle than anyone el se.

59 Everett asserts that education and promotion are of secondary importance, finding that they could
only explain about 13% of the variation in student cycling.
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Due to inportant differences in data collection and survey

t echni ques whi ch weaken conparability, the small variance in
| evel s of commuter bicycling between | arge and nedi um si zed

cities may not be enough to conclude that area size or

popul ation matters. For exanple, fairly large cities such as
Phoeni x and San Diego report greater levels of cycling than

medi um si zed cities like Olando, Raleigh, or Pittsburgh.

But with the exception of Raleigh, these cities tend to have
hi gher ratios of bikeways to streets.

All in all, though correlations between individual variables
and levels of bicycle coomuting are relatively weak,
éespecially when one excludes university towns), if we

ivide non-university towns in half by their |evel of

bi cycle conmmuting, a certain pattern energes:

Variables by % Bicycle Commute
(University Towns excl uded)

Variable Less than 1% More than 1%
Population 1.7 million 619,000

Area Size 204 199

Density (Pop. per sq. mile) 7755 3885

Ratio Bikeway to Street Miles 0.022 0.037

Ratio Bike lane to Arterial Miles 0.012 0.076

Ratio Bike path to Bikeway Miles. 0.78 0.33

Avg. Area Commute Distance 9.4 8.8

% Commute Less than 5 miles 26% 36%

Average Bicycle Commuting Rate 0.4% 2.3%

Aggregating cities in this way allows us to nmake a general
assocl ation between the conbined effect of these neasurable
vari ables and commuter cycling. It now appears nore certain
that area size is largely irrelevant. Average commute
di stance reveals very little, but the proportion comruting
five mles or less is considerably greater in cities with
more bicycle comuting. But the nmpst striking gap regards
bicKcIing facilities as they relate to road m[eage. Even
with university towns excluded from consideration, cities
with higher levels of bicycle comuting have on average 70%
nore bikeways per roadway mle and six tines nore bike |anes
er arterial mle. Interestingly, bike paths nmake up a nuch
I gher proportion of bikeways in cities wth | ower Fevels of
bi cycle commuting. In other words, they have a nuch | ower
proportion of on-road facilities. Gven the considerable
difference in the levels of bicycle comuting between the
two groups, the presence of on-road facilities | oons
large? Still a word of caution is warranted. Correl ation

60 A regression analysis of the key variables showed that the ratio of bikeways to street miles accounted
for most the variation in bicycle commuting (R? = .86), but when university towns are removed from the
calculations, the ratio of bike lanes to arterials appears to have the most impact, though it is only of
moderate strength as an explanatory variable(R?= .53). Given the different ways that levels of bicycle
commuting (the dependent variable) were determined by the cities included here and the small and
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does not prove causation: a grow ng bicycling market may
¥elllhaye preceded and inspired construction of such
acilities.

B. FEATURES AFFECTING AGGREGATE LEVELS OF WALKING

Li ke bicycling, the decision to walk is affected by a
variety of personal, perceptual and environnental
conditions. Unfortunately, data regarding the personal and
perceptual content of the decision is extrenmely |imted.
That | eaves us with a couple of broad, environnental

vari ables: D stance and density?

1. D st ance

Wth respect to the work comute, the relevant neasure is
the proportion of comuters traveling |less than two mles —
a distance that can be covered on foot in about 30 m nutes.
|f distance is the key variable, as the proportion commting
less than two mles rises, so should the proportion of those
wal king to work:

% Commute Less than 2 Miles vs. % Walk to Work/School

% < 2mi % Walk
45.0% W T 25.0%
40.0% -

35.0% 1 T 200% N
30.0% +

| 15.0%
25.0% +

0.0% |
20.0% <+ 10.0%
15.0% {

10.0% 1 A |- 5.0%

5.0% | NG IS oy

0.0% ] ' + " ; - —+ - 0.0%

New York
Seotlle
Portland
San Diego
Phoenix
Minneapolis
Madison
Boulder
Davis

l 1 % commute less than 2 miles —%—— % Walk to work/school

A mld correlation is evident if we ignore the extrene ends
of the chart. New York is the hardest to explain, but the
fault may lay in disparate data sources-? Davis probably

inconsistent sample size for the variables included in the equation, regression analysis is of limited
value.

61Because of the absence of information on walking trips in general, the commute will once again be
the trip of interest.

62 The only mode split information available on walking came from the Urban Transportation Planning
Package (UTPP) portion of the 1980 Census, whereas the proportion commuting less than 2 miles is
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suffers | ow rates of wal king because bicycle coommuting is so
extraordinarily popular. There is no other explanation why
the wal king rate should be so nuch | ower than other
university towns while it has the highest percentage of
comuters traveling less than 2mles on the daily comute.

Data supporting the relation between di stance and wal ki ng
have been *collected in Chicago in the last few years. The
Chi cago Area Transportation Study (CATS) exam ned the travel
habits of residents in Chicago's c¢BD and found that 36.5%of
all trips were acconplished on foot, and that 10%wal ked to
work. Not surprisingly, 75% of all trips were |ess than two
mles in length. This is in stark contrast to data com ng
out of a couple of suburban districts of Chicago as part of
the sane study:

Walking in Chicago Area: CBD vs. Suburban Counties

Criteria Chicago Lake McHenry
CBD County County
Total Trips Less than 1 mile 51% 18% 21%
Total Trips Less than 2 miles 75% 36% 40%
Walking as % of all Trips 36.5% 3.9% 2.9%
Driving as % of all Trips 24% 81% 80%
% Walk to Work 10% 0.9% 0.7%
% Walkable Trips Walked ~72% 22% 14%

The startling aspect is not the hi%h proportion of walking
in the central business district, but the appallingIK | ow

| evel of walking in the suburban counties even though short
trips are not unconmmon. To highlight the contrast between
central city and suburb, the percentage of actual trips

wal ked as a proportion of all trips wthin walking distance
was calculated. For this exercise it is assuned that al
trips less than one mle are wal kable and all reported

wal king, trips are less than one mile.® The percentages in
the last row indicate that even when suburbanites coul d
wal k, they sel dom do by conparison with CBD residents.

Simlar data from Ontario, Canada, were collected regarding
the work trip. Respondents were asked if they consider

t hensel ves living within wal king distance of the work place
and whether they actually walk to work:

derived from a study by the NY City DOT entitled “Improving Manhattan Traffic and Air Quality
Conditions,” - which is examining commutes to the CBD only whereasUTPP is city-wide data.

63 This is simply row #3 divided by row #1. This calculation was not provided by CATS, but was carried
out by the author of this report as an analytic exercise.
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% Walk to Work in Three Cities in Ontario, Canada

City % Live With-in % Living % of Total Who % Living Within 5
Walking Close to Work Walk to Work km (3.1 miles)
Distance who Walk

Toronto 12.4% 65.3% 8.2% 30%

Ottawa 16.5% 73.5% 11.5% 24%

Thunder Bay 26.8% 47.4% 13.0% 35%

Rat her than rely on an objective standard to determ ne

wal kability, the Ontario study deenms distance an entirely
subj ective nmeasure. By this account, a verr hi gh proportion
of those who consider thenselves within walking distance of
work do in fact wal k. On an objective scale, a fairly high
proportion of people walk to work, the percenta?e I ncreasi ng
as the city gets smaller. A simlar result was found
regardi ng errands. About 30% of oOntarians declared that it
was al ready easy to wal k on errands, and of those, well over
60% wal ked on errands nost of the tinme. Another 50% stated
they would like to Iive where they could wal k on errands.

Di stance al one does not suffice to entirely explain walking
habits, though it surely defines the limts of walking
Virtually no ontarian |i1ving beyond 5 km of work wal ked to
work. But with data limted to this small sanple of Anerican
and Canadian cities, other conclusions are premature?

64 Most cities contacted for this report were unable to provide data on the proportion commuting less
than two miles. A number of cities also could not provide a recent mode split for walking. Thus for
Dallas, New York, Chicago, Eugene, and Pittsburgh, the figures are taken from the 1980 UTPP
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2. Density

Geater density is associated with a higher concentration of
services, and therefore nore reasons to explore the
envi ronnent on foot:

Pop. Density vs. % Walk to Work/School

Pop. per sq.mi. % Walk to work
25,000 -I- T 25.0%
20,000 + T 20.0%
15,000 1 - 15.0%
10,000 + - 10.0%

5,000 T 5.0%
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Orlondo
Phoenix
Dallas
Boulder
San Diego
Portland
Madison
Tucson
Seattle
Minneapolis
Pittsburgh
Dovis
Wash. 0.C.
Chicago

New York

‘ ) Pop. Density —8— % Walk to work/school

Wth the exception of Mdison and Boul der, density seens a
better predictor of wal king rates than distance. Though far
froma perfect fit, the rate of walking apBears to rise as
density increases. This is also supported by the CATS study
of Chicago cBD residents and outlying areas. However, this
does not appear to be the case in Ontario. Data fromthe
three cities studied suggest just the opposite - the
proportion claimng to walk to work decreases with

popul ation density! It should be noted, however, that,
density typlcally varies fromarea to area within a city.

For exanple, university canpus districts or areas with a

hi gh proportion of multi-famly dwellings wll have higher

t han average densities, and very likely, higher |evels of
wal ki ng. Aggregated data on |evels of wal king do not
ordinarily reflect these neighborhood variations. Therefore,
a geo?raphically | ar ge citﬁ whose popul ation is concentrated
in a few areas could well have ver i gh | evels of wal king
while the -average density appears low. Thus a city's average
density could obscure the actual relationship between
density and wal king. Otawa appears to be such a city.

3. Other Factors

The lack of data on individual walking habits and overall
wal ki ng statistics nakes it especially difficult to assess
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the roles of less objective features such as urban design
si dewal ks, and crosswal ks. \What evidence there is tends
toward the anecdot al

Infrastructure: Sidewal ks may matter, but they do not
explain differences in the popularity of wal king between
cities. Al of the cities reported that either the entire
city proper, or all but the fringe had sidewal ks.

| nformation on the general quality of sidewal ks and
pedestrian crosswal ks was not readily avail able.

Places to Walk: Several cities such as Washington, D.c.,
Portl and, Madison, M nneapolis, and Toronto have made
special efforts to make central business districts
pedestrian-friendly. Pedestrian malls, auto-free zones,
skybridges, underground wal kways, etc., make wal ki ng on
short trips and errands nore pleasant, but such Projects
tend to be focused in areas where substantial wa kin% woul d
occur anyway. The degree to which such inprovenents bring
addi tional people into the area for the purpose of taking a
stroll is information sorely Iacking.

Recreational facilities clearly Penerate a substanti al
amount of |eisure walking. Seattle has numerous parks
excel l ent for wal king spread around the city, which hel ps
explain the very high rate of recreational wal king. Whether
these facilities inspire higher levels of utilitarian

wal king trips is unknown.

Rel ative Convenience: As the Seattle survey indicated,
proximty to destination and avoi dance of driving are
notivations for sone walking trips. That is part of the
reason wal king is such a domnant formof travel within
central business districts and normally ignored in outlying
areas. In any urban cBD, it is a considerable hassle to
drive on a one mle errand: Traffic and parking provide al
the disincentives needed to pronote wal ki ng; perhaps nore
important, time would not be saved by-driving. But in fringe
or suburban areas parkin% spaces are usually plentiful, and
if not free, then much cheaper than cBD parking. The

conveni ence that inspires short walking trips In downtown

di stricts disappears in |ess densely popul ated areas, even

t hough many errands are close enough to be handled on foot.
This may explain the wde variance in wal king habits between
%BDdand suburb described by the Chicago Area Transportation
t udy.
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CHAPTER lll. FACTOR ANALYSIS: DETERMINING WHAT REALLY
MATTERS

A. THE INFLUENCE OF THE BICYCLING ENVIRONMENT ON AGGREGATE RIDERSHIP

As indicated in the previous chapter, there is reason to
believe that bicycling facilities play a role in determ ning
aggre?ate ridership: On average, cities with relatively nore
bicycle facilities have nore bicycle commuters. The probl em
is two-fold: First, these are aggregate averages; on a City
bY city basis, the effect of bicycle facilities on ridership
fluctuates considerably. None of the variables explored in

t he | ast chaﬁter can be shown to correlate consistently or
smoothly wth a changing rate of bicycle connutin?. Second
is virtually inpossible to disaggregate the effect of
"fixed" el ements of the environnent such as weather or the
proportion of students in the population from manmade
factors such as bike lanes. The array of influences is
staggering, and results in many perplexing questions:

-1f facilities matter, why should Madi son have as nuch or
more utilitarian bicycling as Gainesville or Eugene, which
have nore bi ke | anes?

-1f climte matters, why does Seattle have nore bicycle
commuters than San Di ego?

-1f proportion of students matters, why does Ral ei gh (not
strictby a university town, but a large university is

| ocated there) have so little commuter cycling conpared to
San Diego or Portland?

-If commute distance matters, why should Chicago, with 40%
of its population within 5 mles of the work place, have so
few Dbicycle comuters?

For nost of the cities,. features advantageous for bicycling
seemto be offset by at |east one disadvantage. That

suggests the sumtotal of advantages m ght be of predictive
value in estimating the potential for bicycle commuting in
an urban area. To determne if this holds any prom se, bel ow
is a table listing what appear to be "ideal" conditions for
utilitarian bicycling, and the cities which nmeet these
criteria:
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Cities Meeting Ideal Criteria for High Levels of Bicycling

Ideal Criteria Cities Meeting the Ideal

Students > 20% total pop. Davis, Madison, Boulder, Gainesville

Mild, dry climate®s Davis, San Diego, Palo Alto, Boulder, Tucson, Gainesville
40% of total population commutes 5 | Davis, Boulder, Madison, Seattle, Portland, Chicago,
miles or less (Eugene.Gainesville)5®

Bike lane/Arterial mileage ratio Davis, Boulder, Eugene, Gainesville, Madison, Portland,
greater than 0.05:1 Tucson, San Diego, Phoenix

Bikeway/Street Mileage ratio Davis, Boulder, Eugene, Gainesville, Madison, Raleigh
| greaterthan 0.05:1

Though the dividing lines for the criteria are obviously
arbitrary, the previous chapter indicated that to varying
degrees these categories may influence aggregate |evels of
bicycle commuting. (As noted earlier, climate influences
day-to-day travel decisions; hence nore favorable weather
suggests nore blcycle trips Per year). In any case, al
cities wth notable |levels of bicycle comuting neet at

| east- one, and nore commonly, two of the standards. Not
surprisingly, Davis nmeets each standard, followed by the
other university towns, and then, sprinkled around the other
categories, the nediumand large cities with noderate |evels
of bicycle comuting. Low cycling towns Chicago and Ral ei gh
each appear to neet one criferion.

The shortcom ngs of this approach are obvious: O her
criteria such as political support and urban design are nore
difficult to nmeasure and conpare. Still, the inplication of
this chart is straightforward, even if It nust be stated
with extreme caution: These criteria seemto be correl ated
with higher levels of utilitarian bicycling.

B. EFFECT OF PUBLIC POLICY ON INDIVIDUAL BARRIERS AND INCENTIVES FOR
UTILITARIAN BICYCLING

1. Ranking the Importance of Barriers

The purpose of this section is to establish the connection
bet ween key barriers confronting the individual identified
in Chapter | and the objective conditions discussed in
detail in the last chapter. Each barrier will be judged in
light of the following criteria:

1. Link to "objective" conditions: Al barriers vary in the
extent they affect 1ndividuals. Some, however, are
grounded in external conditions which affect everyone,

85 Defined as follows Mean daily high temperature between 65° and 82° F, and less than 60 days of
measurable precipitation annually.
86 Eugene and Gainesville probably also qualify, but figures were not available.
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whereas others are so subjective that they may defy
generic sol utions.

Whether it |s institutional or structural in nature: Some
barriers result fromconditions so deeply ingrained in
our society that solutions wll require tfundanental
?hanﬁe wel | beyond the scope of bicycling and supporting
acilities.

Addressable via public policy: This is recognition that
not all disincentives to bicycling can be elim nated

t hr ough Public policy initiatives-under our current
system of governnent.

Amenable to short-termsolution: This is a neasure of the
ease with which the barrier can be renoved, or at |east
alleviated in the short term — meaning within five years.

Deqree t0 Which renoval of rrier likely to incr
utilitarian cyecling: This assessnent anounts to a
r

‘udgnpnt on the overall significance of this barrier in
imting bicycle usage.

63



Nature of Barriers to Bicycling and Potential Solutions

Barrier 0 bjective Institutional Address- Amenable Degree to which
link or structural able by to short- removal will
in nature public term increase utilitarian
policy solution cycling
Distance; too far | Land use; Yes - Yes - but No - except | Impact could be
toride history; cul- profoundly so | issuesvery | possiblyat profound
turalhabits complex local level
Too dangerous; Lack of safe Partially; Yes, but Yes - but Depends on quality
traffic safety on-street Infrastructure systemic need major | of bikeway system &
bicycle ill-designed forl remedy political other aspects of
facilities bicycle costly support environment.
Lack ancillary Work-place |No Onlytoex- | Yes Relatively minor by
facilities - facilities tent policy themselves; best
shower, parking, | inadequate can get preceded by linked
etc. employer bikeway systemto
interested. employment centers
Need car for Limited utility Yes " No No N/A
work of bicycle
Inconvenient Infrastructure Limited Possibly No Somewhat- if bike-
deficient; institutional& ways,ancillary facili-
mobility social ties widespread and
hampered acceptance attitudes change
drastically
No reason to Drivingcosts Yes- eco- Yes - but No - unless Substantial if trip
switch: Mode low to indivi- nomicsystem | not without | economic distances reduced,;
“inertia” dual; social inlock-step titanic chaos the also depends on
costsignored with auto struggle goal available alternatives
This table illustrates the conplex nature of these barriers

and the relative difficulty in renoving them — particularly

those deeply rooted in our society.

At

| east two barriers —

the need for a car and the perception that bicycle commuting
I S inconveni ent - cannot be overcone easily through public

pol i cies.
factor,
life,

remain a m

Di st ance,
on utilitarian bicycle usage,
Travel i ng substanti al
activities has becone a fundanental
whi ch makes
Yet without sonmehow altering this,

nor

it all

t he nost basic and inportant constraint
is also the nost
di stances for

intractabl e
ordi nary
feature of Anerican
the nore resistant to quick fixes.
bicycling is likely to
aspect of our transportation system

|t appears that the concerns over traffic safety and the

lack of ancillary

short term

sol uti ons.

Traffic sa
i nproving bicycle facilities,

“facilities na¥ be the nost anenable to
ety is best addressed by
particularly on-road bikeways.

To make bikeways truly safe means to have unimpeded access

to all

parts of the city via a network of

linked bicycle

facilities.
of [atent
errands.

i nvest ment,

Such a systemcould bring out a sizable portion

bi cyclists,

at
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necessary roadway space for a comprehensive network of

bi keways.

Ter m nal

means policies w ||

and cost effective for themto instal
end facilities make a bicycle system conpl ete,

_ facilities such as parking and showers can al so be
i mproved markedly in the short run.
necessitate considerable #cooperation from enpl oyers,

But showers wi || _
whi ch

have to be devel oped which make it easy

Wil e
t hey cannot

such anenities.

on their own generate as nuch enthusiasmfor utilitarian
cycling as a linked network of safe bicycle facilities

woul d.

2. Incentives to Shift to Bicycle Commuting

itis one thing to alleviate inpedinments to bicycle

commuting identified explicitly by bicyclists;
to foster a node shift
mat ch the advant ages associ ated with ot her
t he aut onobil e.
in ways that match the
t he aut onphil e.

I f travel

_ It is another
options do not appear to
nodes, especially

This means bol stering aspects of bicycling
ositive features associated with

The table below is a sketch of the barriers
to bicycle commuting fromthe perspective of a notorist,

and

the kind of changes it would take to effectively pronote
bi cycl e comuti ng.

ReasonsPre- | Corresponding|Perceived Policy Options for Increasing Levels of
fer Car as Disincentive to|Advantage of Bicycle Commuting

Primary Mode|Bicycle Automobile

Travel Time Distance Speed; cover Promote short trips in congested zones;

great distances.

develop efficient network of bikeways; direct
routes; maps with comparative travel times.

Convenience Traffic safety; Comfort; Make bicycling easy; Full bicycle system;
weather; protection from | unimpeded access ; parking plentiful;
unfriendly elements; employers required to supply shower
infrastructure privacy; facilities. In short, institutionalize bicycling.

flexibility.

Need car for Need car; mode | Drop off kids; Awareness on how to use bicycle for

work/other “inertia”; carry tools, practical tasks; better, safer bicycle facilities

reasons options samples; . will reduce “need” for car. Re-tool

inconvenient. errands during infrastructure.

day easy.

cost None Appearsinex- Demonstrate low cost of bicycling, real
pensive if only costs of operating single occupancy
include gas, oil | vehicles. Raise gas, parking, “gas guzzier”
in calculations. taxes to cover full social cost of driving.

Eliminate free parking.
For the nost part, the reasons people choose driving over

bi cycling stem from broad advantages whi ch,
condi tions

i n nost

| aces,

under current

bi cycles are unable to match. One

shoul d not assume the reasons people prefer driving a car

are entirely irrational
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shift nodes. |ndeed, sonme studies suggest that the work
commute is not perceived to be as stressful as some
observers believe it is. ¢ None of the possible solutions
wll easily alter habit or perception; nor is it certain
that many of the reasonable objections to bicycling can be
overcone. |ndeed, unless travel distances shrink, the
autonobileis unlikely to recede in inportance (short of a
catastrophic energy shortage). That does not bode well for
utilitarian bicycling, unless sinultaneously bicycling
becomes far nore attractive and disincentives to drive
become far nore severe. That woul d nean inposing upon
drivers the full social costs of air pollution, congestion,
and dependence on foreign energy sources. But the short-term
political and econom c consequences of such a nove make it
unlikely. Furthernore, it is unclear how nmany notorists

confronted with stiff disincentives to drive would switch to
bi cycling as opposed to mass transit.

SUMMARY: ARRIVING AT THE DECISION TO BICYCLE COMMUTE

The decision to bicycle commute (or for that matter, choose
any travel node) is not well understood. That |eaves room
for a bit of theorizing on the broad relationship between
the el ements that have been discussed in this study. Bel ow
is a diagramof the decision to bicycle comute

I ncorporating many of the factors examned in this report:

., Family
[Responsibilities J
Time
Initial
Considerations
Values & . Requirements
Attitudes f fis’b’e
Traffic
Access 4 Trip Barriers Safety
f O\thome Weather
[Stomse (Srowers ]
9 Barriers

(Employer Support )/I : " ody:ome \[ Peer Support

Decision to Bicycle

Gven the relative inmportance of the key variables, the
decision mght be viewed as three-tiered: "Initial
considerations" is where basic travel decisions are

67 palo Alto, Orange County, and Puget Sound area travel studies all indicated that driving to work was
not considered stressful by a majority of respondents.
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resolved; at this stage |arger aspects of one's |life nust be
considered, along with distance, which in many instances
determ nes the node by default rather than choice. Trip
barriers are taken up once the idea of bicycling seens |ike
a feasible option; at this point the practical questions of
accessibility, route selection and traffic safety receive
priority, while weather remains a daily variable. Lastly,

are the barriers associated with arrival — generally not

i nsurnountable if other obstacles to bicycle comuting have
been removed — but for some, these constitute a final hurdle
to be cleared before the decision to cycle is made.

This diagramis by no neans able to enconpass all relevant
factors; nor is it applicable to everyone. This also is not
to suggest that everyone goes through such an orderly

t hought process in deciding whether or not to bicycle
commute. Wat it does is organize relevant factors according
to their place in the decision process, reflecting what
shoul d be a natural progression in deciding whether to

bi cycl e comut e.

Other Utilitarian Riding: Little specific to non-comute
tri ps has been discussed in this report. On an aggregate

| evel, much less is known about such trips, except that
surveys of individuals show higher levels of utilitarian
riding than bicycle comuting. Evidence exBIaining this
difference is largely absent, but is probably due to two
factors which deter people frombicycle comuting: D stance
and tine. For the commuterdistance 1s fixed,. but a person
can pick and choose what errands can be acconplished by
bicycle. Second is that time is a major constraint for the
work commute, while it may be nuch less so for non-work
trips, allowng themto be achieved at a slower, nore

rel axi ng pace.
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Chapter IV. The Inadequate State of Data Collection on Non-Motorized
Transportation

| f non-notorized travel is to be effectivel¥ I ncor por at ed
I Nt 0 urban transportation Ssystens, |evels of usage first

nmust be exam ned in nuch greater depth than is currently the
case, especially at the local level. (Up-to-date baseline
data at the national and |ocal |evel is beginning to appear;
some results of the 1990 National Personal Transportation
Study have just been released and data fromthe 1990 Census
Journey to Wrk is expected out this Kear). This is
particularly true with respect to wal king: None of the
cities contacted for this report had carried out any studies
or surveys dedicated solely to assessing the role of walking
in their transPortat|on systems. Only one city éSeattIe) had
substantive informati on on the wal king habits of its
residents, includin? reasons why people do and do not walk.
Though nore than half the cities knew roughly how many of
their residents commute by foot, a substantial mnority
could not even provide a reasonable estinmate. Fewer than
five cities had data on the proportion of walking with
respect to all trips. A handful of cities had conducted
travel surveys in which walking was treated as a separate
option, but I n none of those was wal ki ng explored in anz
depth. Some travel surveys and node-split data even |acked a
distinct category for walking, or linked it with bicycling;
a few such surveys conducted by regional transit agencies
sinmply ignored non-notorized transportation altogether

| unmpi ng the | ess conmon nodes together as an anor phous
"other" Belowis a sunmary of avail able data on wal ki ng
anong the cities contacted for this study:'
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Walking for Utilitarian Reasons:

Available Data by City

City

% Commute by
foot (City-wide
or CBD)58

% of
all
travel

Avg.
Trip
Distnce

Trip
Purpose

Demographic
breakdown
on walkers

Reasons for
& barriers
to

walking

Chicago

X (CBD only)®®

X

X

X

Seattle

X

X

X

Boulder

X

X

X

Davis

San Diego

Phoenix

Madison

Minneapolis

Tucson

Portland

Palo Alto

Orlando

X
X
X
X
X
x (Univ. only)
X
X
X
X
X

(CBD only)

Raleigh

Wash. D.C.

X

New York

x (CBD only)

Ft.Lauderdale

Gainesville

Dallas

Pittsburgh

Eugene

Bicycling fares a bit better in that a nunber of cities have
conducted studies specifically for the purpose of exam ning

bi cycl e ridership.
surveyed had not conducted a bicycling attitude study in

recent years (if ever),

much

Nonet hel ess a majority of the cities

ar ¢ and very few could pin down with
recision the extent to which its residents relied on

bicycling as a neans of transportation. The nunerous bl ank

slots

in the table below are indicative of how few resources

have been dedi cated to exam ning the bicycling market and

exi sting

usage.

88 The purpose of this column is to indicate which cities have generated this data themselves since
1980. Slots without an 'x' do not mean a complete absence of this data, since it is in the UTPP adjunct
to the 1980 Census.
89 The Chicago Area Transportation Study (CATS) is currently engaged in a multi-year study of Chicago
area residents’ travel behavior. The survey is being conducted area-by-area and, thus far, data is
available for only a few areas of Chicago; aggregated data for all residents is absent. Currently
available travel data is restricted to those who reside in the CBD (a mere fraction of the total population)
and a few outlying areas.
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Bicycling for Utilitarian Reasons: Available Data by City”®

City % % of | Avg. Bicycle Travel Project/ Bicycle
Commute | all Trip Demand/ | Survey w/|Program |[.Counts
by bike trips |Distance | Attitude Bicycling | Follow-up |of Key
(City-wide Survey Category | Study Corri-
or CBD) dors

Chicago

Seattle X X X X X

Boulder X X X X

Davis X X X

San Diego X X X

Phoenix X X X X X

Madison X X_(Univ.) X

Minneapolis| x X

Tucson X X X

Portland X | X X X X X

Eugene

Dallas

Pittsburgh

Orlando X X

Ft.Lauderdale | x X

Gainesville| x X

Raleigh X X

Wash. D.C. X

New York | X X x x

Palo Alto X X X

What the |lack of data on bicycling and wal king highlights is
an apparent lack of interest anong cities across the country
in discovering and fully exploiting demand for non-notorized
transportation. For neither substantial investment in nor
negl ect of non-notorized transport is justified unless nore
is done to determne actual |evels of utilitarian walking
and bicycling, and what influences those levels. This latter
point is crucial, and represents a major missing link in
most regionally specific material. Al in all, a nunmber of
"gaps nust be filled:

Travel Distances: Miuch of this report has focused on the
powerful role played by distance in node choice. Thus any
attenBt to deveIoB and pronote non-notorized alternatives
nmust be preceded Y a thorough exam nation of trave

di stances, particularly the daily comute. As nentioned
earlier in this report, the quality of comute distance
figures ranged from "guesstimates" to fairly precise nunbers
generated from massive data bases. Fewer than half the

70 As with the table on walking data, an 'X' indicates the city itself has generated this data.
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cities surve%ed had breakdown of commuters by trip mleage.
Yet all of these cities expressed a desire to increase non-
motorized transport. A careful analysis of comute distances
wi Il provide a baseline for potential node shifts to walking
or bicycling. Acquiring such data is thus an essential first
step. 1n developing a strategy to pronmote non-notorized

al ternatives.

Walking and Bieyecling Shoul d be Reported as Separate Mdes:
Lunpi ng bicycling and wal king together 1s of no value

what soever, since it may cause policy makers to view them as
inseparable, and thus identical. Neither node is best
pronmoted this way, since they serve different segnents of

t he popul ation and pose vastly different sets of problens.

|ncentives and Barriers: Very few region-specific reports
pursued this aspect of node choice in nuch depth, yet it is
crucial information in assessing the potential for non-
notorized alternatives. |t is particularly inportant to
under stand what people find attractive about their current
node that other nodes are unable match. One issue that
demands study is the effect of parenthood on node choice -
particularlﬁ since the parents of young children tend to
fall into the age bracket nost widely correlated with

bi cycl e commuti ng.

The Effect of Facilities on Mdde Choice: This represents a
serious shortcoming in available data, particularly with
respect to blcyclln%. Case studies which carefully exam ne
the affect of specific facilities on levels of utilitarian
bicycling are few in nunber, especially in the last ten
years. O course these are far fromsinple to acconplish
but they are essential in order to gauge the role of
"objectiven factors (in particular, infrastructural
enhancenents) in stinulating shifts to non-notorized travel.
These entails well-planned pre- and post-project counts
along wth detailed surveys of facility users.

Longitudinal Studies of Travel Behavior: Mny individuals
change their node of travel over time due to a variety of
factors - job, area of residence, fanmly requirenents,
transportation options, etc. Mnitoring the travel behavior
of selected individuals over the course of several years

m ght uncover the factors that inhibit utilitarian bicycling
and wal king and also aid in distinguishing personal and/or
denmogr aphi ¢ influences on node choice fromexternal or
objective factors. None of the cities surveyed here had
carried out any such study.

Conpare Users and Non-users of Non-notorized Mdes: Studies
In which dedicated utilitarian bicyclists and wal kers are
systematically conpared with dedicated notorists and transit
users appear to be largely absent fromthe literature. Such
a study mght well reveal sone striking differences (or
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simlarities) in denographic characteristics, such as
educational background, as well as in attitudes and val ues.

A few of the surveys and reports reviewed contain data which
allude to such differences, but none focused extensively on

this topic.
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CHAPTER V. DETERMINING DEMAND FOR NON-MOTORIZED
TRANSPORTATION: A REVIEW OF ANALYTIC APPROACHES

A nunmber of widely divergent approaches have been enpl oyed
in evaluating and predicting potential demand for bicycling
and wal king. At this point it would be useful to review and
assess the value of these approaches in |light of the current
state of information on non-notorized transport.

A. CORDON COUNTS

A's indicated in the above table on available bicycle data,
bi cycle counts at key locations are a widely used tool for
assessing the change in ridership over tine, and for
measuring the effectiveness of a new facility, project or
program i n generating new demand. Unfortunately, it is a
very crude measuring device, and unless the counts are
conducted consistently, and the subsequent anal ysis handl ed
wth the utnost sensitivity, the value of such counts is
hi ghl'y dubi ous. Any nunber of factors can result in changing
ridership over tine that are unrelated to the effectiveness
of a facility in stinulating usage: New trip generators in
the vicinity, changing denographics, inprovenents in
conpeting transportation nodes or in alternate routes,
general trends in ridership, fuel shortages or price hikes
etc., all may affect the data. Furthernore, unless the count
Is conducted as part of a conprehensive vehicle count, the
data is without a context. In other words, a reported
increase in bicycle usage mght sinply reflect an increase
among all fornms of travel, but unless general traffic counts
are done simultaneously wth the bicycle counts, this would
remai n_unknown, and any concl usions drawn fromthe bicycle
count itself would be premature. In short, accounting for
the effect of other variables on the bicycle count is an
essential, if daunting task, but without such an effort
concl usi ons based on counts will be difficult to justify.

B. MODE CHOICE/PREFERENCE/ATTITUDE SURVEYS

These kinds of surveys are of course designed to neasure the
traveling habits of the public. In fact, there are two
distinct goals. One is to gauge current habits by asking
strai ghtforward questions regarding work |ocation, distance
to work, and usual travel node, along with a typical range
of denographi c questions. Not surprisingly, this was the
nmost frequently encountered approach of nost of the cities
surveyed. However, such an approach is nothing nore than a
useful cataloguing of aggregate behavior, for even if
collected annually, by thenselves such 'nunbers can nerely
reveal change, not explain it. In short, while focusing on
current node choice and denographics may provide us some
interesting correlations, this approach doesn't offer nuch
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insight into the choice itself. Presumably for that reason

a nunber of recent surveys delve a bit deeper into travel
habits, asking questions about commute stress, work
schedul e, parking, alternatives, travel patterns, travel-
rel ated concerns, current TDM prograns, etc. Even if not

desi gned specifically to elicit attitudes toward non-
motorized transportation, an in-depth questionnaire with
such a wi de range of questions can reveal a good deal about
the public's perception of the current transportation system
and nay even suggest the kinds of changes the public might
be willing to accept. But this depends on mhetﬁer t he survey
elicits information of sufficient depth; accurate, but
superficial data could lead to the wong policies. For
exanpl e, suppose a survey revealed that a substanti al
najoritY of downtown comuters in city X were under forty
years old and that nmost of themlived within 5 mles of the
central business district. By itself, that mght lead to the
reasonabl e conclusion that an inproved bicycling
infrastructure is in order. However, if the survey had asked
whet her the worker commutes directly from home to work, it

m ght have been discovered that a majority of those under
forty need their cars to pick up their children at day care.
Under these circunstances, a mmjor Investnment in comuter

bi cycling infrastructure mght result in |ess use than

pl anned. The point is really an obvious one: Such surveys
can create the illusion of a market that seens to hold nuch
nore potential than it really does.

C. SPECULATIVE SURVEYS

The above caveat may be even nore applicable to the

"specul ative' market survey now w dely enployed to plunb
the depths of the alternative transportation market. This
techni que is perhaps better described as a 'contingency-
based node preference survey. ' Rather than sinply inquire
about current habits and attitudes, the respondent is
presented wth a series of "what if" variations, events or
changes which theoretically mght influence the choice of a
travel node. A nunber of cities have enployed this technique
in their travel surveys, as did a nmajor national survey on
bi cycling conducted in 1990. The technique is based on a
condi tional question followed by a set of circunstances. The
question typically reads: "would you consider using your
bicycle for work trips and errands if ....”

1) ". ..there were a conprehensive network of
bikeways.."

2) ". ..your enployer provided bike racks and a place to
shower and change clothes.."
3) ". ..free parking was not avail abl e?"

The responses to these contingencies supposedly reveal the
potential for node shifts and suggest that appropriate
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policies could stimulate a dramatic rise in bicycle usage.
But a nunber of problems with this kind of survey weaken
such assertions. First, the conditional question is often
phrased in a way that nakes a 'yes' response confortably
non-committal, inevitably inflating the proportion appearing
to favor bicycle comuting. Second, the conditions

t hensel ves represent an inconplete range of factors
affecting node choice and usually ignores the nost inportant
barrier of all: distance to the work place,. Mreover, these
surveys rest on two questionable assunptions regarding the
nmode choice process: First, they assume that pieceneal
improvements in the bicycling environment will thensel ves
generate substantial nmode shifts; second, these surveys
assune that people will do as they say - which, according to
research cited earlier, has not proven true wth bicycling
As denonstrated throughout this report, the individual
decision to bicycle commute (or choose any node) itens from
a host of subjective and objective factors, not all of which
pertain directly to the bicycling environnment.

Specul ative surveys are nore useful when the scenarios are
carefully crafted so that the context is unanbi guous. This
Is the approach taken in Feasibility of Demand Incentives
for Non-Mtorized Travel. This report recognizes that a
broad array of factors influence the decision to walk or
bicycle, and that these factors nust sonehow be eval uated in
l'ight of each other if neaningful conclusions are to be
reached. Listed below are the major features built into the
study desi gn:

-The cities and nei ghborhoods from which the sanple was
drawn were chosen for their contrasting features which
represent "types" - in terms of |land use, density,
denographics, and trip attractors - which the authors
contend are typical to nmany areas of the country, thus
broadening the applicability of the data. The overall sanple
size is exceptionally large, resulting in adequate sanple
size for the key subsets of bicyclists and walkers. (This is
a maj or drawback for alnost all node preference surveys in
whi ch bicycling and wal king are examned). Still, the design
is flaned because ﬁarticipants were sel f-selecting. Though
they distributed the surveys randomy, they could only
process those which were returned. A glance at the

soci oeconom ¢ profile of the respondents indicates that a

hi gh percentage were col |l ege educated, a proportion far
beyond national averages. That probably skewed the responses
to sone questions.

-A great deal of denographic and travel data were collected
from each respondent, including node choice, trip distance
number of stops, and nunber of people on the trip. Then nbde
~choice for the last trip is nmeasured agai nst node

pref erence.
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- Respondent was presented with a series of strategies or
scenarios for increasing non-notorized alternatives and then
in light of these scenarios was asked a second tine about
nmode preference.

-Travel attributes associated with bicycling and wal ki ng
were rated by each respondent; the data was then broken down
and conpared by primary travel node.

- A perceptual nodel was devel oped through a factor analysis
of node attributes - broken out by specific node, by site,
by trip type, and by all nodes and sites |unped together

-Based on factor analysis, a preference nodel was devel oped
for predicting node shifts for each of the scenarios.

Based upon the scenarios, this nodel estimated node shifts
to wal king and bicycling that were substantially smaller
than the stated preferences of respondents. This gap between
stated preference and probabl e behavior is a major weak spot
for all speculative surveys and reveals the need for
research into why attitudes toward bicycling and wal king are
general |y positive while behavior congruent with such
attitudes is so relatively rare.

D. MARKET-BASED STRATEGIES

Though focusi ng Prinarily on perceptions of travel nodes
under a series of scenarios, Feasibility of Denmand

| ncentives for Non-Mdtorized Travel can also be viewed as a
sophi sticated exanple of the "market-based strategy? In its
more standard guise, this approach eschews theoretical
scenarios and concentrates on denographics, travel behavior
node perception and w | lingness to change. A good exanple of
this is a study by McKeever, Quon, and Valdez.’! Part and
parcel of their approach is to find out what factors people
consider in choosing a node and their reasons for not
wanting to consider an alternative node. Applying
traditional regression analysis to the data, this approach
can yield sonme rough estimates of who is likely to swtch to
al ternative nodes.

Sonme mar ket - based strategy reports focus entirely on
denographic features to estimate the potential for non-
motorized nodes. Using data derived fromthe Bay Area
Travel Survey in 1981, Deakin (1985) defines a denpgraphic
target group for Bay Area comuter cycling. Quiding these
estimates is a set of reasonabl e assunptions based on her
review of the literature and a series of interviews with

| ocal and state officials. Her target market is defined as:

TMcKeeverQuans Valdez “Matket-Based Strategies for Increasing the Use of Alternate Commute
Modes,” presented at the 70th Annual Meeting of the TRB, January 1991.
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Enpl oyed full-tine

Under 40 years ol d

Travel less that 7 mles one way to work
Drive alone during the peak period

Owmn a bike suitable for comuting.

Fromhere it sinple arithmetic to arrive at a nuneric
estimate, and what energes is a conservative, yet credible
range. Essentially Deakin has created a device for
determ ni ng who should be included in (and inplicitly, who
shoul d be excluded from the Erinary target market, the
segnent of the public nost likely to switch to comuter
bicyclin?. But she is unable to estimte what proportion of
these will be deterred b¥ t he nunmerous subjective and
objective factors that affect individuals differently. Thus
Deakin concedes that her range represents a probable upper
bound on the size of the market. This denonstrates the
inherent limtation of this approach; nonetheless, it
significantly narrows the hunt for the elusive bicycle
commuter. (One coul d al so quibble with the finer points of
her target nmarket, but this is a technical rather than a
substantive limtation). Lastly, it is inportant to note
that this strategy was facilitated by the existence of a

| arge data base of travel information stenmng fromthe
aforenentioned Bay Area Travel Survey.

Eri ckson (1991)attenpts to refine Deakin's approach and
apply it to a particular market (northeastern |llinois).
Lacking regionally generated data used in Deakin's study,
Eri ckson devel ops a nodel for projecting short-term and
| ong-term node shifts by using data for this region drawn
from the 1980 Urban Transportation Planning Package (UTPP).
Wth mnor nodifications, his short-termtarget market
resenbl es Deakin's, but he goes one step farther and
attenpts to refine the target for |ower and upper-bound
redictions. He does so by applyinﬂ exi sting national
icycle usage statistics against the locally defined target
market. For exanple, Erickson suggests that the proportion
wlling to make the swtch to bicycling be based on the
Bercentage of regular riding adult cyclists and current
icycle commuters (the numbers come from separate studies)
multiplied times the general short-termtarget narket.
Unfortunately, bicycle usage statistics are thensel ves rough
apPrOX|nat|ons of reality; thus enploying them as
mul tipliers against a IooseIK defined | ocal target
popul ation could yield some highly m sl eading estimtes.

One variant on such estinmates of demand is to apply yet

other factors against the generally defined target market.
Such factors would take into account the terrain, weather
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and the quality of the bicycle facilities, among ot her
possibilities.”?

Deakin and especially Erickson rely heavily on nunerical
anaIKses to yreld estimates of potential ridership, but
neither ever quite address why the individuals behind the
nunbers are not currently traveling to work by bicycle, nor
what it is that wll notivate these people to fit the role
the nunbers say they should play.

D. THE UTILITY MODEL

Thi s approach assumes that individual decision-nmking wth
regard to the choice of a travel node is a rational process,
and that the decision is largely based on objective tactors
such as tine and cost. "Logit" Mbde Choice Mddels work from
this premse. These nodels attenpt to predict the share of
work trips for each travel node available to comuters in
some defined area. The estimted node split is based on the
inmputed utility of the various nodes, ich is nothing nore
than the wei ghted value of the characteristics that
i nfluence the choice of that node. The calibration of these
characteristics ultimately is what determ nes the accuracy
of the nodel. The key issue here is whether bicycling and
wal ki ng can be captured in such nodels given that difficult-
t o- measure subjective. factors may be constraining node
shifts to non-notorized forns. The answer, based on the
review of one such nodel, is sinply that subjective and
personal factors are ignored.” What distinguishes this
model is that bicycling and wal king are worked into the
B!cture by evaluating the effect that the pedestrian and
icycling environment have on public transit ridership; the
focus is on "transit servicability." Thus features such as
the presence and extent of sidewal ks, |and use m x, bicycle
infrastructure, restrictions on autonobile access, etc. are
qualitatively assessed for a given locale, and are then
assigned wei ghts as neasures of bicycle and pedestrian
friendliness. The weights for each characteristic are then
added up to attain a "transit servicability index? This is
fol ded back into the overall nodel. itis clained that the
nodel has provi ded good predictions of actual node splits.
Unli ke the market-based strategy nodels, this nodified
logit-mode choi ce nodel focuses exclusively on objective
conditions and nmakes no attenpt at outlining a denographic
profile of likely converts to non-notorized nodes. But by
doing so it ignores individual aspects. of node choice, and
implicitly, may be recognizing their unneasurable nature.
Wth both logit node choice and narket-based strategy, how

72 This approach was used by William Feldman of the New Jersey DOT in "VMT Reduction In the Year
2000 Attributable to the Implementation of a Statewide Bicycle Transportation Strategy."
73 Replogle Michael,"M-NCPPC 1988 Logit Mode Choice Model For Home-To-Work Trips”.
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and the quality of the bicycle facilities, among ot her
possibilities.”?

Deakin and especially Erickson rely heavily on nunerical
anaIKses to yreld estimates of potential ridership, but
neither ever quite address why the individuals behind the
nunbers are not currently traveling to work by bicycle, nor
what it is that wll notivate these people to fit the role
the nunbers say they should play.

D. THE UTILITY MODEL

Thi s approach assumes that individual decision-nmking wth
regard to the choice of a travel node is a rational process,
and that the decision is largely based on objective tactors
such as tine and cost. "Logit" Mbde Choice Mddels work from
this premse. These nodels attenpt to predict the share of
work trips for each travel node available to comuters in
some defined area. The estimted node split is based on the
inmputed utility of the various nodes, ich is nothing nore
than the wei ghted value of the characteristics that
i nfluence the choice of that node. The calibration of these
characteristics ultimately is what determ nes the accuracy
of the nodel. The key issue here is whether bicycling and
wal ki ng can be captured in such nodels given that difficult-
t o- measure subjective. factors may be constraining node
shifts to non-notorized forns. The answer, based on the
review of one such nodel, is sinply that subjective and
personal factors are ignored.” What distinguishes this
model is that bicycling and wal king are worked into the
B!cture by evaluating the effect that the pedestrian and
icycling environment have on public transit ridership; the
focus is on "transit servicability." Thus features such as
the presence and extent of sidewal ks, |and use m x, bicycle
infrastructure, restrictions on autonobile access, etc. are
qualitatively assessed for a given locale, and are then
assigned wei ghts as neasures of bicycle and pedestrian
friendliness. The weights for each characteristic are then
added up to attain a "transit servicability index? This is
fol ded back into the overall nodel. itis clained that the
nodel has provi ded good predictions of actual node splits.
Unli ke the market-based strategy nodels, this nodified
logit-mode choi ce nodel focuses exclusively on objective
conditions and nmakes no attenpt at outlining a denographic
profile of likely converts to non-notorized nodes. But by
doing so it ignores individual aspects. of node choice, and
implicitly, may be recognizing their unneasurable nature.
Wth both logit node choice and narket-based strategy, how

72 This approach was used by William Feldman of the New Jersey DOT in "VMT Reduction In the Year
2000 Attributable to the Implementation of a Statewide Bicycle Transportation Strategy."
73 Replogle Michael,"M-NCPPC 1988 Logit Mode Choice Model For Home-To-Work Trips”.
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CONCLUSION AND RECOMMENDATIONS

Though bicycling and wal king are popular forms of exercise
and recreation, they are not wdely used as purposeful

travel nodes. This is true of all ages, though bicycling is
much nore preval ent among those under 45 years ol d.

| ronically, Dbicyclinghich can carry one farther and
faster than walking, is relied on less for utilitarian
purposes than wal king. That stens froma common perception
that on-road bicycling is neither safe nor convenient. \Were
bicycle facilities are nore extensive, and nore

specifically, when bike |anes are incorporated into a city%
street system wutilitarian bicycling appears to be nore
popul ar. This rel ationship, however, has not been clearly
established in the literature; the effect of facilities on
pur poseful wal ki ng al so remains unknown.

Level s of bicycling and wal king vary substantially from
place to place. Cities with relatively high |evels of
utilitarian cycling seemto have sonme or all of the
following characteristics: Mre people commuting short

di stances, a high proportion of bikeways and bi ke | anes, a
mld climte, and a |large proportion of students in the
opul ation. University towns enjoy the highest |evels of
|cKpI|ng, and in sone instances, very high levels of

wal ki ng, though few places had data on the use of wal king
for short errands. Data suggest that urban density and the
i nconveni ence associated with driving stinulate some short
wal king trips, particularly in central business districts
where places of interest tend to be close and parking is
limted. Surveys, however, indicate that exercise,
recreation, and enjoynent are the nost comonly cited
reasons for wal king or bicycling.

Two overarching themes link the |imted role of non-
nmotorized travel in Anmerica. One are the great distances
peopl e travel both on the daily comute and for nmany
ordinary activities. Distance is identified by both wal kers
and cyclists as the major disincentive to bicycle or walk
more frequently. Genuine solutions to this are conplex and
woul d involve a maj or change in the way we |ive and work.
This seens to preclude a major shift in travel habits toward
non-notorized torms in the short run., The second thene is

t he predom nant role of the autonobile in our transportation
system Evidence shows that autonobiles are used for many
short trips which could be acconplished by wal ki ng or
bicycling. To nost people, the advantages of the autonobile
as a commute node far outweigh the benefits associated with
bicycling and wal king. However, where driving is nade |ess
conveni ent and nuch nore expensive, non-notorized
transportation is nmore popular
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Recommendations:

« Bicycling should be pronoted and requisite facilities
expanded or enhanced in those places where high |evels of
bicycling are likely. Areas wth high concentrations of
peopl e under 35 (such as university comunities), short
travel distances between key trip generators (5 mles or
less for the work commute; 2nmiles or less for errands),
and space for on-road facilities should receive top
priority.

« Cities should target specific denmographic markets for
bicycling. For exanple, as bicycling comuting is
‘predom nantly the province of the young, it should be
marketed to themas a healthful and potentially tine-
saving node of travel

« Focus should be placed on creating a |inked network of
bicycle facilities so that access to all areas of a city
are enhanced. |f a city wide systemis infeasible, then
facilities could be concentrated in areas or along
corridors where the young live and nove. Ancillary
facilities should receive priority only when it can be
denonstrated that these, and not the quality of the
bicycle facilities, are the primary inpedinent to
I ncreased bicycling.

« More bike |anes and wi de curb lanes al ong arterials are
the preferred investment strategy for raising the |evel
of bicycle commuting in the short term they should be a
standard feature for all new roads and be a required
conponent of roadway rehabilitation

« Single-occupancy vehicles should be actively discouraged
in areas of high traffic congestion via strong economc
disincentives. Any policies which dimnish the
conveni ence or significantly raise the cost of drivin
w || encourage at |east sone people to experiment wt
non-notori zed nodes of travel

« Park trails and bi ke paths should be expanded; they
provi de healthful recreation and may notivate sonme to
wal k or bicycle for utilitarian reasons. Such "spillover"
effects demand nore study.

« Sidewal ks in good repair are essential in all urban and
nost suburban areas as a mninmumfacility to encourage
wal king. The higher the density in a given area, the
greater the inperative for sidewalks.

Knowl edge of bicycling and wal king habits nust be vastly
expanded, and approaches to data col|ection should be
standardi zed to nake regi onal conparisons nore
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meani ngful . A major effort should be undertaken to
determ ne how wal kers and bicyclists are simlar to and
different from other segnents of the popul ation.

Devel oping a profile of bicyclists and wal kers will help
define a target nmarket for non-notorized transportation.
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Bicycle Commuting and Environmental Factors in Cities Across the U.S.

Davis Palo Alto Boulder Eugene Gainesville Orlando Madison Raleigh Minneapolis Pittsburgh
Population 55,000 56,000 80,000 106,000 140,000 166,000 190,000 212,000 358,000 370,000
Area (sq.mi.) 8 25 27 35 35 71 58 91 58 65
Pop. Density 6,875 2,240 2,985 3,029 4,000 2,338 3,276 2,330 6,172 6,727
Mean High Temperature 73.7 69.0 65.3 63.3 814 82.8 56.1 703 542 59.¢
|payso.1"+Precipitation 47 38 51 138 75 116 118 112 114 152
Terrain Flat Flat Mostly flat Flat + hills Flat Flat Flat + hills Mildlyhilly Flat Rolling hills
Total Mi's.Bikeway 56 42 39 60 102 5 33 50 46 20
| mi Bike Lane 31| 35 14 38 75 0 13 10 6 10
| Mi Bike Paths 25| 7 25| 22| 0| 5| 20| 40| 40| 10
|Bike path/Bikeway Miles 0.45] 0.17] 0.64] 0.37| 0.00] 1.00] 0.61| 0.80| 0.87| 0.50
Mi's of Street 106 N/A 280 427 400 430 587 806 1,078 800’
Arterial/Collector Miles 33 N/A 116 126 125 N/A 210 N/A 306 248
Mi's Bkwy/Mi Street 0.528 N/A 0.139 0.141 0.255 0.012 0.056 0.062 0.043 0.025
Mi.Bkwy per Sq.Mi. 7.0 1.7 1.5] 1.7] 29| 0.1 0.6 0.5 0.8 0.4]
Mi's Bklane/Mi Arterial 0.939 N/A 0.121l 0.302 0.600 0.000 1 0.062 N/A 0.020! 0.040
Avg. Commute 3.0 11.0 5.1 4.0 4.0 12.0 7.2 N/A 7.0 6.0
% Commute < 6 miles 68.0% N/A 77.0% N/A N/A 22.0% 56.0% N/A 35.0% ‘N/A
% Bicycle Commute 25.0% 2.6% 9.3% 8.0% 10.0% 0.5% 11.0% 0.2% 2.0% 0.5%
Tucson Portland Seattle| Washington Phoenix Dallas San Diego Ft.Lauderdale Chicago New York
Population 403,000 435,000 516,000 628,000 1,000,000( 1,000,000/ 1,000,000 1,300,000/ 2,800,000( 7,300,000
Area (sq.mi.) 156 137 86 63 424 390 331 411 228 322
(Pop. Density 2,583 3,175 6,000 9,968 2,358 2,564 3,021 3,163 12,281 22,671
Mean High Temperature 81.7 62.0 59.7 66.4 85.0 76.9 70.5 835 58.7 62.2
Days 0.1"+ precipitation \ 52 149 158 112 35 78 43 80 126 121
Terrain ‘ Flat to rollingl Some hills‘ Hillyl Flat| Flat| Flatl Flat[ Flatl X i - Flat
Total Mi's.Bikeway | 73| 76| 54| 44| 59| 42| 113| 33| 18| 94
Mi Bike Lane | 67| 40| 15| 2| 59| O] 93| 17| 0l 45
Mi Bike Paths | 6| 36| 39| 42| 0| 42| 20 16/ 18| 49
Bikepath/Bikeway Mi's 0.08 0.47 0.72 0.95 0.00 1.00 0.18 0.48 1.00 0.52
Mi's of Street 1,751 2,092 1,394 1,102 3,802 6000 2,519 3,900 3.676( 5,585
Arterial/Collector Miles | 509 490 477 433 977 N/A 711 834 989 2172
Mi's Bkwy/Mi Street | 0.042| 0.036| 0.039| 0.040| 0.016| 0.0071 0.045! 0.008| 0.005I 0.017
Mi.Bkwy per Sq.Mi. | 0.5] 0.6] 0.6] 0.7] 0.1| 0.1] 0.3 0.1] 0.1] 0.3
Mi'sBklane/MiArterial | 0.132] 0.082| 0.031] 0.005| 0.060/ 0.0001 0.1311 0.020I 0.000! 0.021
Avg. Commute | 10.6] 6.6/ 9.0| 8.5] 9.0| N/A| 10.6] 8.0] 12.6] ~ N/A
% Commute < 6 miles 32.0% 40.0% 40.0% N/A 34.7% N/A 32.0% N/A 40.0% 16.0%
% Bicycle Commute 3.5% 2.0% 2.3% 0.5% 2.4% 0.2% 1.6% 0.8% 0.7% 0.2%

Appendix #1

Compiled by Stuart Goldsmith
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